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Some Things to Think A bout--And Do! 


It seems advisable for us to inform our readers that in order 
to publish all the material we are receiving, we will be forced to 
increase the number of pages in the MONTHLY REVIEW. 

We are also pleased to announce that we have had a donation 
of $250.00 for the purpose of including in the REviEw the photos 
along with the papers read at the Bridgeport Convention. We 
hereby express our heartfelt gratitude to the members of the 
Bridgeport Branch, and especially the chairman of the committees 
who had the 1935 Convention in charge. The total cost of 
printing the pictures for all papers published is approximately 
$360.00; so, if any other Branch or individual! wishes to donate 
the balance, we wil! be able to give every detail of the papers 
read and shown at the recent Convention. 

Since we find it necessary to mention finances, we do not 
hesitate to state that the average member of the A. E. S. has 
given the Society very !ittle support in the matter of increased 
advertising revenue. More pages mean that we must have more 
money to finance our publication. Expressions of satisfaction 
regarding the REVIEW which we receive are very well and all 
that, but contacting your supply house representative for an 
ad in our publication shows us a more genuine spirit of co- 
operation and does more to keep the pot boiling than mere 
words which cost us not a single effort. Many letters go out 
from this office to prospective advertisers who’ do business in 
plating and polishing supplies, but in many cases we never 
receive areply. These people advertise in other trade magazines 
not nearly as important to the plater as the REVIEW, but our 
members have laid down on the job with the result that we do 
not get the amount of advertising we could have if every mem- 
ber would co-operate to this end. If we are to go forward as an 
organization, we must be alive to our responsibilities and op- 
portunities, and not let a few carry the burden, as has been the 
way of the rank and file in the past. 

Through the splendid work of Mr. W. M. Phillips, chiarman 
of the Research Committee, Dr. Blum, President Slattery, and 
others, we have come into close contact with the A. S. T. M. 
which is a long step in advance for our Society. The increasing 
dema id for the REVIEW amongst other societies in our own and 
foreis,;n countries compels us to keep pushing forward. We have 
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a golden opportunity to increase our membership and boost our 
finances in 1936, if each member will only take this membership 
seriously. 

Sometime in the near future, we hope our Society will choose 
a man to devote his time to selling the A. E. S. idea to all parties 
interested in advertising, and at the same time give particular 
attention to the weaker Branches of our organization. This 
latter item should be given every consideration at the Cleveland 
Convention. 

As members of the A. E. S., we earnestly desire to increase 
our finances so that we will not have to appeal to the national 
treasury for help to pay our bills. Will you, as a member, 
' speak to your supply house man, or write to the company he 
represents, asking them to advertise in the Review? Then 
write to the Editor at once, advising him of your action, and we 
can assure you that the next mail will supplement your request, 
along with an advertising contract form ;—than see what happens. 
We must have cooperation from our members, or—we dare not 
put the word “‘fail’’ in here. 

As a good start for the New Year, may we introduce the 
Binghamton-Elmira Branch of the A. E. S., to whom a tem- 
porary charter has been granted. To Mr. A. Fletcher, the 
organizer of this Branch, and to the recently elected members, 
we express great pleasure in welcoming you into our organization. 


Cleveland Convention Dates Changed Because 
of National Republican Convention 


The American Electro-Platers’ Society enters the political 
limelight of the United States! 

The National Republican Committee following the example 
of the American Electro-Platers’ Society has selected Cleveland 
as the city for their 1936 Nominating Convention. 

They have gone a step farther and selected the same week 
that was intended for our Convention. 

The Cleveland Convention Bureau approached the Conven- 
tion Committee and they in turn asked our Secretary, Mr. 
Thompson, for the surrender of our contracts for this week. 
After obtaining information as to available time, the Executive 
Board was canvassed by wire for the approval of the new date, 
June ist, 2nd, 3rd, 4th, 1936. All members have signified their 
approval and the Cleveland authorities have been so notified. 

This is the only change effective in Convention plans, the 
hotel, exhibition and program will carry on unchanged. This 
ought to be an added incentive to prospective attendants to the 
1936 Convention, since they will be able to remain in Cleveland 
the week following our Convention and witness the spectacle of 
nominating a Presidential Candidate, all for one fare. 

NEW DATE****JUNE ist, 2nd, 3rd, 4th, 1936 
E. STEEN THOMPSON, Supreme Secretary. 
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Microscopic Measurements of 
T ree has beenan increasing M eta / /t¢ Co a tin gs 


recognition of the import- 

ance of permanency of 
finish in what we call value in the C. E. HEUSSNER 
final product. In other words, 
the permanency factor of quality 
is being stressed fully as much 
as the factor of initial appearance. The sales organizations are 
no longer satisfied to move the merchandise from the shelf or 
floor, but insist that they have a satisfied customer. Likewise 
the public have awakened to demanding and expecting better 
things. To illustrate, synthetic finishes have become prominent 
because of durability. People driving cars don’t expect to grind 
valves as frequently as they once did, and an automobile tire 
today will run 20,000 miles instead of 3,000, but our metallic 
finishes have not kept pace with progress in other fields. 

The executives of our manufacturers have recognized this 
laxity, and have had technical studies made on how to obtain 
the desired finish. Then for many years both the consumer and 
the supplier of metallic finished parts have attempted to obtain 
better quality by writing specifications, but they, have not in- 
cluded methods to obtain adherence to these specifications. Then 
they used all types of methods both as to the control of the 
deposit and tests of the quality. In the plant they tried to 
control electrodeposits by using a voltmeter, and by measuring 
with the micrometer before and after plating. They attempted 
the use of the ammeter, but lacked control of bath efficiency. 
In the laboratory the technician attempted to check the quality 
of this deposit by salt water immersion, by salt spray tests, by 
immersion in gaseous atmospheres, by porosity tests, and also 
by chemical analysis of the deposit. All of these methods gave 
some indication as to the quality, but were only a partial control. 
You are familiar with the effects of the salt spray test in the 
laboratory and its relation to field exposure. It is common 
knowledge that the old type methods of plant control have only 
been partially satisfactory. 

For reasons outlined it became very evident that in order to 
obtain higher quality metallic finishes it was necessary to devise 
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a more exacting method of control, one that would be adaptable 
to both the laboratory and the plant, that could be used by the 
producer and the consumer. After considerable testing of 
various methods and processes for determining the quality, it 
was found that a microscopic method of measurement came the 
nearest to fulfilling the requirements of both parties. 

The microscopic method of measurement of metallic deposits 
offers several distinct advantages. It gives the consumer a 
rapid method of determining the thickness of metallic deposits 
and, as has been shown by the exposure tests conducted by the 
American Electro-Platers’ Society jointly with the A. S. T. M: 
and the Bureau of Standards, the quality of the finished article 
is at least in a certain measure in a direct relation to the depth 
of metallic deposit. It has also been shown that the essential 
determination is the point of minimum metallic deposit. This 
method appears to be the only feasible one at the present time 
to make such a determination. Likewise, the producer has a 
rapid and efficient method of controlling both the bath efficiency 
and the racking of the ‘article. The method offers a direct 
control of adhesion and quality. A deposit that is not properly 
adherent will leave the base metal during the test. It is often- 
times possible to detect impurities and porosity with the micro- 
scope that would be entirely missed if you were attempting to 
analyze the plate chemically. 

There are in use many different techniques for metallographic 
polishing and etching of metal. In order to make the method 
as simple as possible we have used standard polishing and 
etching whenever feasible. The following is our method for 
measuring the depth of electroplated deposits :— 

METHODS FOR MEASUREMENT OF DEPTH OF ELECTROPLATED 
DEPOSITS 
Selection of 1. The sample or samples for analysis shall be 
Sample taken from one or more significant surfaces. 
They shall be taken from areas on which the 
plating is likely to be of minimum thickness. 
Equipment 2. The necessary equipment is as follows: 
a. Special clamp (see detailed figure 1) 
b. Polishing lathe. 
c. No. 50 emery grinding wheel to fit polish- 
ing jack shaft. 
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d. One steel plate 9” dia. x 5/16” thick 
drilled to fit polishing jack shaft. 

e. One steel plate 3-7/8” dia. x 1/4” thick 
drilled to fit polishing jack shaft. 

f. Emery paper No. 280 and No. 400. 

g. A microscope equipped with Filar ocular 
and 4 mm objective. 

Procedure: . (a) The sample or samples to be measured 

(a) Nickel shall be cut from a significant area or areas 

and of the test piece. It or they shall be mounted 

Copper in the clamp (fig. 1) with the plated surface 

Nickel or surfaces facing plate Ain the clamp. The 

end or ends of the sample or samples to be 

measured should project beyond plates A and B so that after 

the rough grinding operation on the No. 50 emery grinding wheel 

the end or ends of the sample or samples, and plate C are in the 

same horizontal plane. A piece of metal shall be mounted as a 

buffer plate in between the first plated sample and plate A in 

order to eliminate rolling or wearing of the edge of the plated 

sample while polishing. Several samples may be mounted in the 

same clamp by backing one against the other and keeping the 
plated surfaces always facing plate A of the clamp. 

3. (b) The first operation consists in rough grinding the 
sample or samples so that the measurement shall be made at 
right angles to the plated surface. The rough grinding is done 
by holding the clamp vertically on the side of the No. 50 emery 
grinding wheel and polishing from back to front of the sample, 
i.e. from plate B toward plate A. The speed of rotation of the 
grinding wheel shall be approximately 1800 R.P.M. 

3. (c) All succeeding polishing operations shall be made in 
the same manner, i.e. holding clamp (fig. 1) vertically and 
polishing at approximately 1800 R.P.M. After the rough grind- 
ing operation the samples shall be polished with No. 280 emery 
paper mounted on polishing jack between the 9’ diameter and 
3-7 /8’’ steel plates, which gives a flat polishing surface. The 
clamp is rotated through a 90° angle from the direction of the 
first rough grinding operation and polished in a direction parallel 
to the plated surface, until all deep scratches produced in the 
first operation have been removed. Then clamp is rotated 
back through a 90° angle and polished again in a direction cor- 
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responding to that of the rough grinding operation, i.e. from 
plate B to plate A. 

3. (d) The sample or samples are then polished on the 
No. 400 emery paper in the same manner as that outlined in 
paragraph (3c), the final polishing direction being from plate B 
to plate A, i.e. from front to back of samples. If desired, the 
final polishing may be done on a horizontal broadcloth wheel 
using levigated alumina (wet) as an abrasive. 

3. (e) The polished sample is then etched in the following 
manner: 

(1) If the base metal is steel or zinc base die casting alloy 
the etch used shall be 3% nitric acid (HNO;) in 
alcohol (C,H;OH) by volume. 

(2) If the base metal is brass or bronze the etch used shall 
be a freshly prepared mixture consisting of 1 part of 
concentrated ammonium hydroxide (NH,OH) and 
1 part of 10% hydrogen peroxide (H,O,) by volume. 

(3) The minimum tome of etching shall be sufficient to 
show a clear line of division between the plate and the 
base metal. 

(4) The etched sample or samples in the clamp shall be 
carefully dried, preferably in a stream of compressed 
air. 

3. (f) Microscopic examination shall be made at about 500 
diameters, using a Filar ocular which has been previously cali- 
brated with a stage micrometer to determine its constant or 
factor. At least six different readings shall be taken on the 
plated edge at the largest intervals permitted by the stage 
movement of the microscope. 

The average of these readings is then multiplied by the 
constant or factor of the Filar ocular, which will give the depth 
of plate expressed in decimal fractions of an inch. 

(Slide No.1) This isa picture of an ordinary band-saw which 
is used in the cutting of soft metals to specimen size. It greatly 
increases the speed of an operator and makes it possible that 
one man can make four complete determinations in an hour. 

We have found for the measurement of plates it is quite easy 
to make a simple clamp, put our specimens between the clamp 
and place the third bar across the lower end as a secondary 
support during the polishing operation. It is very simple to 
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make, and in nearly every plant I have found clamps of some 
form in use. Every operator has his own idea as to what might 
be the best support. 

(Slide No.2) This picture shows the jack for the rough 
grinding of the specimen. The speed of the jack is about 1800 
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SLIDE No. 1 


Fic. 1 


revolutions per minute. The rough grinding of the sample is 
done with No. 50 emery. 

(Slide No. 3) This slide shows a steel plate of about 9” 
diameter mounted on a spindle of the jack with a smaller dise 
of about 33’’ diameter mounted with abrasive paper between the 
two plates. The circular discs of sandpaper are No. 240 grade 
emery and No. 400 grade emery. After the specimen is ground 
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on the rough grinding wheel you polish the surface on the No. 
240 emery and then continue the operation on the No. 400 emery. 
The specimen is now ready for the! microscopic measurement. 
Occasionally you will find small scratches which prevent your 
measuring in that area, but by slight movement of the micro- 
scope substage you can shift the specimen to other positions so 
the scratch will not in any way interfere with your test. 


SLIDE No. 2 


(Slide No. 4) This is a picture of the type polishing table 
used in our Dodge Laboratories. 

(Slide No.5) This slide shows the conventional type of 
polishing table used in the preparation of metallurgical specimens 
and can be used in the preparation of plated samples for measure- 
ments of coatings. This type of polishing is particularly de- 
sirable if you are attempting to make measurements on soft 
deposits such as cadmium or zinc. 

In the plater’s microscope, your specimen is mounted as on a 
regular biological microscope having light transmitted upon the 
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specimen. The eye-piece contains a Filar ocular which can be 
calculated for direct reading of the plate thickness. In our 
particular laboratory we make our readings in sixes or multiples 
of six, as this happens to be an easy division for calculating the 
thickness of deposit. 

A good many of the samples which we will talk about have 
been measured on an inverted type microscope. 

(Slide No. 8)* This picture shows a deposit of nickel upon 
a piece of brass. The amount of nickel deposited upon, this 
slide is .00035”. You will notice some blurred spots on this 


SLIDE No. 3 SLIDE No. 5 


deposit. We have found these were due to either poor polishing, 
pits in the metal or plate, or other defects in the plate. These 
slides were not made to show how perfectly you could make a 
slide, but to show how simply a slide may be made. You can 
see that you have a good many areas throughout the whole 
slide in which you may make perfect measurements. You can 
also show at the same time defects in the base metal as well as 
defects in the plate and the exterior of the plate. 

(Slide No. 9)* This slide shows a deposit of copper and 
nickel on steel. The copper deposit is about .0003 in. and the 
nickel is .00066 in. The etch used in preparing this specimen 
was 3% nitric acid in ethyl alcohol. 

(Slide No. 10)* This shows a straight deposit of nickel on 
steel of a little better than .001 inch in depth. 
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(Slide No. 11) This slide shows a deposit of nickel-copper- 
nickel] on steel. The total metallic deposit is .0012 inches. 
You can notice on this slide some defects of the operator in 
preparing the specimen, but there are still many good sections 
from which the determination can be made. Also in looking 
over a slide of this type you can determine the behavior of the 
copper deposit upon the base nickel, showing the thin spots. 
This is one place where we have found the greatest use for the 
microscopic method of determining plate, to find the minimum, 
and rack accordingly. You saw what Dr. Lukens showed on 








SLIDE No. 4 


spread and distribution of currents. From the plant end we 
know there must be some way of defeating the normal line of 
current distribution, in other words, tending to get as nearly 
a uniform deposit as possible. The microscope has been one of 
the biggest helps we have had in trying to get uniform distribu- 
tion of electro-deposits. 

(Slide No. 12)* This is a deposit of nickel on a zinc base die 
casting. The nickel deposit is .0003 inches. This is one of the 
softer base metals but still makes a very distinct photograph. 

(Slide No. 14) This is a copper-nickel deposit on zinc. The 
deposit does not show as distinctly on this base but the depth 
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can readily be measured. The copper is .0006 inches and the 
nickel .0003 inches in depth. 

(Slide No. 15) This slide is supposed to show a direct chrome 
of about .00015 inches depth. However, it shows the deposit 
to be in some sections only a flash coat while other areas have a 
very heavy deposit of chromium. 

(Slide No. 16) This slide also shows a deposit of chromium 
directly on steel, and the depth on this specimen is about .00025 
inches. 

(Slide No. 17) This slide also shows a deposit of zinc plate 
on steel, the depth of deposit being about .0002 inches. We 
are not in a position to say very much about the success of this 
method upon the determining of zinc plate. In the last few 
weeks we have had a slight amount of success, but found it 
quite necessdry to deposit nickel over the zinc before we could 
prepare a satisfactory specimen. 

(Slide No. 18) This slide is a hot galvanized zinc on steel 
with an electrodeposited layer of nickel over the zinc to protect 
the soft coating in the preparation of the specimen. You can 
see there are still many difficulties in the preparation of a specimen 
of this type. 

(Slide No. 19) This is an attempt to measure the thickness 
of terne on a piece of terne plate. You all know how difficult 
it is to deposit either copper or nickel or any other electrodeposit 
upon a coating of lead and tin. This happens to be an attempt 
to alloy deposit over the terne plate in order to make it adhere 
so that we can measure its depth. 

(Slide No. 20) This slide shows an aluminum oxide film of 
about .0002 inches depth. This film is a little difficult to see 
and in the preparation of the specimen due to the hardness of 
the aluminum oxide it tends to chip, making it difficult to get 
a nice edge for measurement. This is, however, the only method 
we know of to determine oxide deposits on aluminum base 
alloys. 

(Slide No. 21)* This slide shows the method used in the 
preparation of specimens in the development of this method. 
The large central area was analyzed chemically for depth of 
deposit while all four edges were analyzed microscopically for: 
the depth of deposit. These figures show not the analysis on a 
single specimen, but an average of ten samples. By doing this 
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we have found some areas in which we could make measurements, 
but there are still some difficulties in the preparation of the 
specimen in this type of plate. 

(Slide No. 22)* This shows a comparison of chemical analysis 
and the microscopic method of analysis. They were taken in 
areas in which we felt we could get a uniform deposit, and the 
reason we are showing these is to show that in general, the 
microscopic measurements are just slightly higher than the 
chemical analysis. That is perhaps true due to the fact that 
no matter how you cut a specimen (if you cut it exactly flat, of 
course your measurements would be accurate) there might be a 
tendency sometimes to shave it from the outside or else to cut 
at an angle from your base metal. In all cases, of course, the 
person supplying the material: would have the benefit, because 
you can not cut it at any angle, so you will measure the plate 
less than what it is. We have not found that the percentage 
of error in general runs over five or six per cent. We have picked 
out the widest ranges of error which we have shown on this slide. 

(Slide ‘No. 23)* This is an interesting slide which shows some 
of the work on the average and minimum deposits. This happens 
to be plate depths on bumpers from one particular concern, over 
two complete seasons, and for the first four months of this year. 
You will notice that in 1933 that particular manufacturer ‘had a 
very good average on ‘his bumper, but he‘had a minimum’ that 
was just less than half. You will see that the next year’s average 
stayed about the same, but the minimum was increased. This 
year you will find that the average is slightly lower than it was 
in the previous year, but there is a considerably higher minimum. 
The increased minimum of the past year is not due entirely to 
the fact that he has followed’ his control more closely—which 
accounts for a great part of it—but the particular bumper in 
question is slightly easier to. plate this year than it was Jast year. 
The 1933 and 1934 minimums'are better examples because they 
are plating the same bumper. © 

Here is a case of a radiator shell, or a group of radiator shells, 
where there is an average thickness of .0013 inches depth and 
less than half that amount-on the side. That happens to be 
one of the shells that has a distance from front to back of forty- 
six or forty-seven inches. It: has about a thirteen or fourteen 
inch side wall and some ofthem have an over-lapping point in _. 
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the front. This is a particular truck shell. These figures il- 
lustrate depths on parts that are not automotive. I might say 
in this particular method we have not been able to duplicate 
results below a tenth of one-thousandth unless we used better 
methods of polishing than the ones I have described here. So 
wherever you see a figure of .0001 inch or less than .0001 inch, 
it means less than, and we are not saying how much. 

However, you can notice the difference here between the 
average and the minimum depth. Here is material of the last 
sixty days picked up from miscellaneous parts. You can readily 
see the difference in the average and the minimum. These 
figures show the difference on brass lamps. That is rather a 
remarkable comparison between minimum and average depths 
of the part. That is not taken from one or two lamps or from 
one or two designs. These figures represent as nearly as possible 
all the different designs that are being used in the industry, not 
only by our company but by several competitors. 

Here are some miscellaneous samples. In general these 
samples were nowhere near as hard to plate as the lamp, but you 
can readily see the difference in the average and the minimum. 
The next are zinc die cast parts. Of course, we have averaged 
in here a group of samples that were quite difficult to plate, and 
it is not surprising that the minimum figure should be very much 
lower than the average. These particular samples are nickel 
plate on die cast parts and while they had an average of .0003 
inch, the minimum deposit on them was only .0002 inch deposit. 

(Slide No. 24)* These slides show minimum deposits. On 
plumbing brass we found there was a little more than .0001” 
minimum; electrical brass, .0001’’; automotive brass about 
.0002”; builder brass, .0001’, and zinc plumbing, .0001”. I 
might say in checking these we had to make about three trips 
to get specimens enough because we found a good number of 
the specimens in each case had only chrome and no nickel deposit 
on them at all. The electrical zinc likewise had either no nickel 
under the chrome or the nickel was so thin that our methods 
were of no value in measuring the deposit. The automotive 
zinc was a quarter of a thousandth inch, and the builders’ zinc 
was less than .0001”. 


The figures on exterior plated steel automotive parts exclusive 
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Slide 21 
STANDARDIZATION OF METHOD 


Cu. .0005” 
Ni. .00048’ 





Chemical 
Analysis 


Cu. .00049” 
Ni. .00049” 











Cu. .00049” 
Ni. .00049” 


Slide 22 


CHEMICAL AND MICROSCOPIC COMPARISON 
OF’ PLATE THICKNESS 


Chemical Microscopic 
Base Metal Total Cu. Total Cu. & 


& Ni. Ni. 


Brass .00017’ .00018’’ 
ie .00022”’ .00023” 
Hy .00032’’ 
Zinc Die Cast .00054” 
ae sé 4é .0007”’ 
.00016”’ 
.00110” 
.00050” 
.00120” 
.00132” 
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Slide 23 


MINIMUM AND AVERAGE THICKNESS OF COPPER AND 
NICKEL ELECTRODEPOSITS ON SIGNIFICANT 
SURFACES OF STEEL, ZINC AND BRASS 


Base Metal Thickness of Deposit 

Average Minimum 

Steel — Bumper '33 .00121”’ .00052” 

7 ah. ome 34 .00132” © .00077” 

— “ "35 .00113” .00090’” 

— Radiator Shell 00135” .00043’’ 

— 30 averages .00044” .00009”’ 

— 30 ‘“ — Automotive .00094” .00074”’ 
Brass Lamps .00029” 
Brass Miscl. (30) .00018” 
Zinc Die Cast (10) Cu./Ni. .00055”’ 
a“ “ “ .00031” 
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Slide 24 
MICROSCOPIC MEASUREMENT OF ELECTRODEPOSITS 
COPPER AND NICKEL ON DIFFERENT LINES OF MERCHANDISE 


Hardware — Plumping Brass .000132” 
— Electrical Brass .000100”’ 
— Automotive Brass .000201” 
— Builder’s Brass .000105” 
— Plumbing Zinc .000100” 
— Electrica! Zinc None 
— Automotive Zinc .00026” 
— Builder’s Zinc .00010” ~* 
Steel Automotive Exterior 000790” 
= Interior .000310”’ 
‘* ‘Miscel. — Severe .000241” 
se ‘* ~—Moderate .00010” z* 
L*—Less Than. 


of bumpers show a minimum average of .0008’’ on 50 samples, 
on the interior parts the minimum depth of deposit .0003’. 
On miscellaneous things that we picked up, that are supposed 
to stand almost any type of exposure, -we found the minimum 
depth of deposit to be less than one quarter of a thousandth of 
an inch. Among those parts we measured several pairs of roller 


skates which will rust almost immediately on exposure, and on 
samples having moderate exposure, we found that in most cases 
they had merely been dragged through the nickel tank, judging 
by the analysis of the deposit. 

I think that is the last slide. There is a microscope set up 
over here, and if any of you want to look at it later, Mr. Amund- 
sen will show you its complete operation. Any of you who are 
interested in a copy of the detailed procedure that we use are 
welcome to a copy. 

Thank you. (Applause) 

CHAIRMAN Bum: Are there any questions you would like to 
ask Mr. Heussner? 

Mr. MEver: I would just like to add a few comments to this 
excellent discussion of measuring thicknesses of electro coatings. 
Perhaps some of you noticed the slides I showed in Monday’s 
talk and in today’s talk. I wanted to point out in some cases 
the microscope may give us wrong ideas of the actual value of 
the coating, particularly in the case of hot galvanized coatings. 
The thickness measurements of the microscope may be in error 
over twenty-five per cent. That is due to the fact that the 
thickness of the coating you measure is not zinc alone but an 
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alloy of iron and zinc. Depending upon the previous treatment 
of the coating or the manipulated technique, the structure of 
the coating may vary in the iron concentration but in these 
cases we feel the actual measurement of the total amount of zinc 
gives you the better picture, although the microscope may give 
you a better picture of the ductility factors in the hot galvanized 
coating. This same problem may also occur if you diffuse 
copper into zinc. You may have a ten-thousandth of an inch 
of copper. With diffusion you might have the coating trebled 
in thickness. 

Mr. HEussner: I believe either one of these things can be 
answered by an etch. In hot galvanizing you can detect your 
coating quite easily by a simple method, a five per cent hot caustic 
etch on the zinc deposit is quite easy, with just a regular lab- 
oratory etch in the measurement set-up to determine whether 
we have got any transgression of the copper layer into the zinc 
zone. It is doubtful if you ever have a trebled depth to fusion 
of copper and zinc. 

CHAIRMAN BLuM: Are there any further questions on this 
paper? 

Mr. PANISH: What method do you use in the preparation of 
a specimen when you have the deposit on hardened steel? 

Mr. HEuSSNER: You mean such parts as bumpers where 
you have heat treated stock? 

Mr. PANISH: Yes. 

Mr. HeEussNER: In our own plant we cut the bumper on a 
power saw. In our own particular laboratory in the engineering 
department we use a rubber wheel in cutting the sample originally 
and then follow the same procedure as on ordinary steel for 
polishing. 

DELEGATE Woop: I noticed that you do not put any coating 
over nickel ordinarily when you polish it, and in one of your 
photomicrographs I thought I detected a feathered edge. Do 
you have any trouble from that source at all? 

Mr. Heussner: I think if I were doing it tonight I would 
have a little trouble, but after you prepare ten or fifteen samples 
you have very little trouble. The point is in mounting we 
make a practice of mounting two faces of plate together and 
unless it is a terribly soft plate so that we have too much drag 





22- Microscopic Measurements 


of either base metal or plate, there is very little trouble from 
feathered edges. It is possible to place plates over these, but 
our whole idea on this set-up was to make the method so simple 
that you could place it in any job shop. Last week a Detroit 
job shop bought a microscope. They have a good metal polisher 
preparing their specimens and after about a half a day of opera- 
tion he was preparing specimens as good as ours. We tried it 
in our own place, having a polisher prepare samples and measure 
them and then have the laboratory check to see if there was an 
opportunity of too much error, but in most cases their checks 
‘ were very satisfactory and that is the one particular phase of 
the method with which we are quite pleased, the fact that it is 
adaptable to any shop. It is a piece of equipment that can be 
purchased at a reasonable price and you can make a lot of 
control determinations. A man in our place makes at least 
thirty determinations a day and he works seven and one-half 
hours a day. 

PROFESSOR BAKER: I would like to add just a word to this 
last question, where the nickel is covered by, perhaps, 200- 
thousandths of chromium, polishing by substantially the same 
method Mr. Heussner has described, it is entirely possible to see 
that edge of chromium, and if you see that you know very defin- 
itely that you haven’t dragged the metal over and are not looking 
at more deposit than really is there. I know that in some lab- 
oratories we find or at least believe it to be advantageous to 
interleave the specimens with either thin copper or thin brass, 
or possibly even steel so that in the etching you get a very 
distinct change of color as you go from one to the other. If 
you interleave with a layer of thin copper, perhaps fifteen- 
thousandths, adjacent to the surface you want to measure the 
thickness on, you have the copper and your next plate but the 
copper layer is quite thick and it speeds up the actual measure- 
ments somewhat. 

Another thing I thought I might emphasize in this connection 
is the value of this sort of technique in controlling plate thick- 
nesses as produced in an operating plant, particularly regarding 
making the buffing department behave itself. I have in mind 
one particular small part where the surface could be run on an 
automatic buffing machine. Well, sometimes the plate was thin 
and sometimes it was thick. We could not see anything wrong 
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with the plating and we started in checking on the buffing. 
One particular reason why we knew the buffing department was 
wrong was because no matter how thin it was on the face, we had 
the same thickness on the back where they did not get at it with 
the buffing wheel. A series of tests showed they could remove 
on a plate that was a little better than a thousandth of an inch 
thick, one per cent of the plate for one one-hundredth of a 
minute of buffing. That seemed pretty bad to the management. 
They said if that were true, they should take it all off in one 
minute. So they went out and buffed six of them and in one 
minute it was all off. Then we got automatic timing on it and 
some of the other things to eliminate some of those difficulties. 

For pure exploratory purposes, in so far as plating itself is 
concerned, if it is plating on steel, after the steel is cleaned, if 
it is dipped in an acid copper plating solution and then you go 
on and plate it, it will take a perfectly normal plate, and yet 
that plate can be easily peeled off with a jack knife, for example. 
I think you have a somewhat better, more rapid tool for in- 
vestigating the amount of plate as laid down, but that does not 
tell you what the buffing department will do to it later and 
usually that plate is not on firmly enough to stand a great deal 
of buffing, and, besides that, if the buffing department knows it 
is something you are watching, they will buff it as it ought to 
be buffed. If you grab them as they come out of regular pro- 
duction, then you have an adherent plate; then the microscopic 
method is the only really good tool you have for that purpose. 
_ CHAIRMAN Bim: The best tribute we can give to the interest 
and value of these four splendid papers this evening is the fact 
that at this time of the evening—I might say at this time of the 
night—we still have this large attendance present. In fact, 
I would not hesitate to put another paper on the program if 
we had it, because I think you would see it through because 
you are interested and the papers are worth while. 

I am reminded of the fact that at the meeting of the Electro- 
Depositors’ Society in London they met at the Northampton 
Polytechnic Institute and they said during the discussion that 
they would have to stop at ten o’clock. There was no question 
about it at all. Iam very glad we are not meeting at the North- 
ampton Polytechnic Institute or else we could not have had 
these valuable papers. 





‘©The Tide Seems to Have Turned on 
New Members Receitved’’ 


The above information was received in a letter from our ever 
conscientious and efficient Supreme Secretary-Treasurer, Mr. E. 
Steen Thompson, and is substantiated by returns and reports 
coming to my office to the effect that each A. E. S. Branch is 
going to enroll every eligible member in its vicinity before 
January 31, 1936. 

Anderson Branch reports in the December REvVIEw, that it 
expects to announce a membership gain of 40%. Secretary 
Eichstaedt, Detroit Branch, has adopted the slogan for this 
membership drive “Watch Detroit’. Mr. Austin Fletcher is 
starting a new Branch in Binghamton, N. Y., and a temporary 
charter has been applied for there. 

The report of the Supreme Secretary-Treasurer to November 
30, 1935, which covers the financial status of the Branches in 
relation to the Supreme Society, and the Supreme Society’s 
financial and membership report, is very encouraging, and it 
shows that the general condition of our society is improving. 

These related items and our Editor’s Membership Report ap- 
pearing in the December REVIEW should be an inspiration to 
all Supreme Society members and delegates as local members 
of the Membership Committees. Chairman Underwood desires 
and expects their fullest support for this membership drive. 


I am pleased to be in the position to present such an optimistic 
message for the New Year, 1936. It is hoped that every A. E. S. 
member will resolve to contribute his share and put forth every 
effort to prove to all persons concerned, that our Society is in 
reality a “‘Society for the Advancement of the Art of Electro- 
Plating’’, and to impress our new members with another cardinal 
principle of ours, ‘Sharing Knowledge.’”” Membership in the 
A. E. S. is a most profitable investment and will give a handsome 
return because the pooling of thoughts means that a vast source 
of experience is available for our members to draw upon. 


T. F. SLATTERY. 
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History of Tin Plating 


m™ is less subject to cor. “eee 
| rosion than zinc or cad- By AUGUST EYSPAMER 
mium. It is largely used Washington University 
because of its ability to with- St. Louis, Missouri 
: " Read at Bridgeport 1935 Convention 
stand organic acids, such as 
those present in foods. Since 
tin is below iron in the electrochemical series, it does not offer 
intrinsic protection to the iron; hence, the latter is attacked if 
exposed by porosity or abrasion, and the corrosion may be 
appreciably accelerated. by the presence of the tin. It is, 
therefore, more important to secure impermeable coatings of 
tin than it is of zinc or cadmium. 

Tin has not been applied electrolytically to a great extent, 
owing to the fact that it melts readily and coatings can be more 
easily produced by hot dipping than by electrodeposition. 
Hot-dipped tin coatings are extensively applied and have thus 
far yielded more satisfactory service than electroplated coatings, 
especially upon kitchen utensils, where heavy coatings are re- 
quired both upon the inside and outside. 

Electroplating with tin has been applied principally to those 
classes of work upon which a heavy coating is not necessary. 
In recent -years, however, there has been a marked increase in 
the application of fairly thick deposits, e.g., upon coils and 
other parts of domestic refrigerators. 

Even though electrolytic tin plating was not extensively 
applied until recently, large quantities of small! articles, such 
as pins, safety pins, thimbles, buttons made of brass, and so on, 
are coated with tin by the contact or immersion processes, which 
are, strictly speaking, electrolytic, though the current is furn- 
ished within the tank instead of from an outside source. On 
all such work the coatings are very thin, but very fine-grained 
and bright, and unlike most deposits produced by immersion, 
they are very adherent. 

This is partly due to the fact that in all of the solutions used 
the tin ion concentration is very low, and hence the rate of 
deposition is slow and treeing is prevented. The production 
of dense impervious deposits is aided by the relatively high 
overvoltage of hydrogen on tin. In those immersion processes 
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which depend upon the electrolytic action of the base metal, 
deposition necessarily stops as soon as the base metal is entirely 
covered; hence, only very thin deposits are secured. 


One of the most generally used immersion baths is a saturated 
solution of cream of tartar to which has been added from 15 to 
30 grams of tin chloride per liter. Boil and place the article 
in the boiling solution and stir with a rod of metallic tin. (Bar- 
clay and Hainsworth, ‘‘Electroplating’’, 1912 ed., p. 333; Fields, 
“Principles of Electrodeposition”’, 1911 ed., p. 212). Instead of 
using a rod of tin to stir the solution, the articles may be placed 
in alternate layers with granulated or sheet tin,. which will cause 
the articles to be coated with a white, smooth, adherent deposit 
of tin. (Fields, “Principles of Electrodeposition’’, 1911 ed., p. 
211. If the metallic tin be replaced by metallic zinc, and stan- 
nous chloride added to the solution from time to time, thicker 
deposits of tin on the articles may be obtained and in a shorter 
time. In this case no tin is being added to the solution to re- 
place that which is deposited on the articles, so it will be necessary 
to reject the solution when much zinc has accumulated in it. 
(Fields, ‘‘Principles of Electrodeposition’’, 1911 ed., p. 211; 
Barclay and Hainsworth, “Electroplating’’, 1912 ed., p. 333 
Metal Industry, 4, 225 (1906).) The articles, after proper coat- 
ings have been obtained, should be rinsed in water, dried by 
shaking with sawdust, and polished with a scratch brush or by 
rolling in a polishing barrel. 


An immersion solution which has given satisfaction for coating 
iron and steel articles with tin was used by Roseleur. It is 
prepared by dissolving 20 to 30 grams of ammonium alum and 
1 to 2 grams of anhydrous tin chloride per liter of water. (Bar- 
clay and Hainsworth, ‘‘Electroplating’’, 1912 ed., p. 333; Brass 
World, 8, 180 (1912).) The solution must be heated to boiling, 
and the iron articles must be clean of rust and grease, which 
are removed by an “alkali dip’’ and by a pickling solution. A 
bright coating of tin will be produced within 30 to 60 seconds. 


The solution must be replenished with tin from time to time 
by adding fused tin chloride in the original proportion to the 
volume of solution. As iron stands above tin in the electro- 
motive force series, the iron replaces an equivalent of tin in the 
solution, so when iron has accumulated to an amount which 
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causes the coating to deposit in non-adherent form, the solution 
must be rejected. 

The solution devised by Elsner for coating copper and brass 
articles, and which gives reliable results (Barclay and Hains- 
worth ‘Electroplating’, 1912 ed., p. 333) is prepared by dis- 
solving 2 grams of sodium chloride and 2 grams of stannous 
chloride in one liter of water. It is used in the same manner as 
the cream of tartar immersion bath. 

By using the immersion methods described above it is possible 
only to get thin coatings of tin; if fairly thick coatings are de- 
sired, other means must be used. In the electrodeposition of 
tin by separate current, a number of electrolytes have been 
patented. Kern (Trans. Am. Electrochem. Soc., 23, 199, 1913) 
gives a summary of all the tin baths in use up to 1913. The 
baths which he discusses are listed in the following pages. 

Good deposits of tin may be produced by using an electrolyte 
containing stannous chloride and acid ammonium oxalate. One 
liter of this solution is prepared by dissolving 25 to 30 grams of 
crystallized stannous chloride in about 400 cc, of water, 55 to 
65 grams of ammonium oxalate and 3 to 4 grams of oxalic acid 
in about 400 cc. of water. Add the oxalate solution to the tin 
solution with vigorous stirring so that the white precipitate 
which forms at first will dissolve. Dilute to one liter and boil 
a few minutes. The deposits formed from this electrolyte are 
said to be excellent, and further, the anodes corrode normally, 
so there is no need of adding tin salt to the electrolyte from 
time to time. This solution has the advantage that it can be 
mixed with a similarly prepared copper solution, and the mixed 
solution used for depositing a coating of bronze. (Barclay and 
Hainsworth, “‘Electroplating’’, 1912 ed., p. 331; Fields ‘‘ Principles 
of Electrodeposition’’, 1911 ed., p. 213. 

Roseleur’s tin bath is recommended as giving the most satis- 
factory deposits of any of the generally used electrolytes. It is 
prepared by dissolving 10 to 12.5 grams of sodium pyrophos- 
phate in 1 liter of water and suspending 1 to 1.5 grams of fused 
stannous chloride in the solution by placing it in a copper screen 
or in a linen bag. Pure tin anodes are used. It is stated that 
any metal may be coated with tin in this solution, the deposit 
having a dead-white luster resembling silver, which. may be 
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polished by either scratch brushing or by burnishing. (Mc- 
Millan-Cooper, ‘‘Electrometallurgy”’, 1910 ed., p. 248; Barclay 
and Hainsworth, ‘Electroplating’, 1912 ed., p. 331; Watt and 
Phillip, “Electroplating and Electrorefining’’, 1911 ed., p. 344; 
Langbein-Brannt, ‘‘Electrodeposition of metals’’, 1909 ed., p. 439. 

An electrolyte which gives good results when electrolyzed at 
ordinary temperature is prepared by dissolving 15 grams of 
ammonium chloride and 30 grams of fused stannous chloride in 
a liter of water. Pure tin anodes are used, and the current 
must be regulated to avoid powdery deposits. (Metal Industry, 
New York, 9, 519 (1911).) 

An electrolyte which is strongly recommended as giving ex- 
cellent results is prepared by dissolving 45 grams of di-ammonium 
stannic chloride (pink salt) per liter of water. The plating is 
done at a voltage of 1.5. (Metal Industry, (N.Y.), 5, 376 (1907); 
Z. Elektrochem., 7, 34.) 

A good lustrous deposit of tin may be produced by using an 
electrolyte prepared by dissolving 30 to 60 grams of cream of 
tartar in a litre of water, and adding 7.5 to 15 grams of tin 
chloride crystals. Pure tin anodes are used. (Metal Industry, 
(N. Y.), 6, 162, 227 (1909).) 

A solution which has been used considerably for thinning 
articles of iron, steel and brass is prepared by dissolving 60 
grams of caustic soda in about 800 cc. of water, and 22.5 grams 
of fused stannous chloride in a small amount of water, then pour- 
ing the tin solution into the caustic solution and diluting to 1 
liter. (Bedell’s “Practical Electroplating’’, 1909 ed., p. 143. 

A tin bath which has given satisfaction is prepared by dis- 
solving 12 grams of metallic tin in hydrochloric acid, evapo- 
rating to expel the free acid, then adding to a solution of 25 
grams of potassium hydroxide and diluting to one liter. The 
addition of stannous chloride must be made from time to time as 
needed. (Barclay and Hainsworth, ‘‘Electroplating’’, 1912 ed., 
p. 330). 

Elsner used an alkaline electrolyte which he recommends as 
having given satisfaction for electrotinning iron and steel. It 
was prepared by adding 25 grams of tin tetrachloride to 1,000 
cc. of water and adding sufficient caustic potash to give a clear 
solution. He used cast tin anodes, and required a potential of 
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3 to 10 volts. (McMillan-Cooper, ‘‘Electrometallurgy’’, 1910 
ed., p. 248.) 

Hearn prepared an electrolyte which he used for general 
work by dissolving 21 grams of tartaric acid and 30 grams of 
caustic soda in 1 liter of water, and then adding 3 grams of fused 
tin bichloride. (McMillan-Cooper, ‘‘Electrometallurgy’’, 1910 ed., 
p. 249.) 

Hearn recommends a bath which he prepared by dissolving 
25 grams of tartaric acid in about 400 cc. water, and 1.3 gram of 
fused stannous chloride in 50 cc. water. The caustic solution 
was added to the tin solution, then the tartaric acid solution 
mixed with it, diluted to 1 liter, and electrolyzed hot or cold. 
(McMillan-Cooper, ‘‘Electrometallurgy’’, 1910 ed., p. 249.) 

Steele prepared an electrotinning solution by dissolving 5.5 
grams of caustic potash, 16.5 grams of potassium carbonate, 
and 66 grams of sodium carbonate in 1 liter of water, after which 
he added 17.5 grams of tin dioxide, 1 gram of potassium cyanide, 
and 1 gram of zinc acetate. (McMillan-Cooper, ‘‘Electro- 
metallurgy’, 1910 ed., p. 249; Watt and Phillip, ‘Electroplating 
and Electrorefining of Metals’, 1911 ed., p. 345.) 

An alkaline bath proposed by Elsner for tinning iron and 
steel articles is prepared by putting 11 grams of tin bichloride 
in 1 liter of water, then adding a solution of potash lye of 10° B. 
until the precipitate is dissolved, and 10 grams of potassium 
cyanide. (Langbein-Brannt, ‘‘Electrodeposition of Metals’’, 1909 
ed., p. 440.) 

Good deposits of tin may be produced by dissolving 1.5 grams 
of fused stannous chloride, 80 grams of potassium carbonate 
and 1 gram of potassium cyanide, separately in water; then 
adding the cyanide solution to the tin solution and finally stirring 
in the carbonate solution. This is diluted to 1 liter. (Barclay 
and Hainsworth, ‘‘Electroplating’’, 1912 ed., p. 331.) 

Salzedes used a bath for tinning iron which he prepared by 
adding 10 grams of potassium cyanide, 110 grams of potassium 
carbonate, and 2.5 grams of stannous chloride to 1 ‘liter of water. 
By electrolyzing with a voltage of 4 to 5 volts, a heavy dense 
deposit was rapidly obtained. (Langbein-Vrannt, . ‘‘Electro- 
deposition of Metals’’, 1909 ed., p. 441.) 

An electrolyte patented by Hearn in 1873 contained 1.2 
grams of fused tin bichloride, 111 grams of caustic potash, 111 
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grams potassium cyanide, and 111 grams of sodium pyrophos- 
phate per liter. Bright thick deposits were obtained. It was 
found necessary to add fused tin chloride to the bath from time 
to time, as the anodes were not dissolved as rapidly as the tin 
deposited. (Watt and Philip, ‘Electroplating and Electrorefining 
of Metals’, 1911 ed., p. 345; McMillan-Cooper, ‘‘Electrometal- 
lurgy’”’, 1910 ed., p. 248.) 

A solution for electrotinning steel contained 15 grams of 
caustic potash, 15 grams of stannous chloride, and 35 grams of 
potassium cyanide per liter. Best deposits formed in warm 
solutions. (Bradd World, 7, 121 (1911).) A more concentrated 
caustic solution than the above is said to have given very satis- 
factory deposits. It contained 6) grams of soda lye, 45 grams 
of fused stannous chloride, and 12 grams of potassium cyanide 
per liter. (Metal Industry, (N.Y), 5, 376 (1907).) 

J. C. Beneker obtained United States Patent 921,943, assigned 
to the Meaker Company of Chicago, for a tin electrolyte, the 
composition of which is 125 grams of sodium hydroxide, 75 
grams of sodium thiosulphate, and 50 grams of crystallized 
stannous chloride per liter. The solution is prepared by dis- 
solving each of the salts separately, mixing the stannous chloride 
solution with the hydroxide solution, and then adding the thio- 
sulphate solution. It is stated that possibly the chief constituent 
of the prepared solution is sodium thiostannate (Na,SnS). By 
using pure tin anodes, the deposit is produced without the forma- 
tion of sponge or tree-like crystals, even when operated at high 
current density. (Electrochemical and Metallurgical Industry, 8, 
285 (1909).) 

An electrolyte of composition similar to the Beneker solution 
contains 120 grams of sodium hydroxide, 60 grams of sodium 
hyposulphite, and 30 grams of chloride of tin per liter. (Metal 
Industry, (N.Y.), 9, 90 (1911).) 

An electrolyte which is recommended to give excellent de- 
posits of tin is prepared to contain 90 grams of caustic soda, 15 
grams of sodium hyposulfite, 15 grams of sodium chloride, and 
30 grams of tin chloride crystals per liter. Best results when 
used hot. Pure tin anodes. (Metal Industry, (N.Y.), 8, 87 
(1910).) 

These various baths recommended by Kern were prepared 
and electrolyzed for two weeks by Mathers and Cockrum. 
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(Trans. Am. Electrochem. Soc., 29, 410 (1916).) Acurrent density 
of 0.4 amp. per sq. dec. and the conditions recommended were 
used. In no case was a satisfactory deposit obtained, although 
the sponsors of the various formulas had made roseate claims 
for them. In most cases the deposits were masses of more or 
less adherent crystals, although in some cases they were spongy. 
The Beneker bath gave the smoothest, firmest deposits of good 
thickness. The deposits were dark in color, but could be scratch- 
brushed to a bright, metallic appearance. The bath seemed to 
gradually deteriorate, the deposit becoming black and at last 
non-adherent. The bath was considered to be far below the 
quality desired for electroplating. Some of the baths containing 
combinations of potassium cyanide and alkali carbonates or 
hydroxides with a little stannous chloride gave bright deposits, 
but there was a simultaneous liberation of hydrogen, and anode 
corrosion was poor. Mathers and Cockrum found that the 
various dip or immersion solutions for tinning by contact without 
the use of outside current gave bright deposits of tin, thereby 
confirming all that was said of them in the literature. 

Mathers and Cockrum (Trans. Am. Electrochem. Soc., 29, 
411, (1916) ) find that a stannous ammonium oxalate bath con- 
taining peptone as an addition agent gave smooth, firm, finely- 
crystalline deposits, better than those obtained from any of the 
baths described by Kern. They found that the addition of 
peptone is essential for the production of a thick, finely-crystal- 
line deposit of tin. 

Mathers and Cockrum (Trans. Am. Electrochem. Soc., 26, 133 
(1914) ) describe attempts to obtain smooth deposits of tin 
from tin salts of mineral acids. No entirely satisfactory deposit 
was obtained. 179 combinations were tried. The baths con- 
tained 4 per cent tin as stannous chloride, fluoride, perchlorage 
or fluoborate, or as stannic chloride, about 1 per cent free acids 
and 0.05 to 0.5 per cent addition agent. The best deposits were 
obtained from stannous fluoborate baths. 

H. Sarramea (Swiss Patent 76,562, January 2, 1918) describes 
a bath composed of NaOH or KOH 5, tin nitrate 1, tin chloride 
1, borax 1, gelatin 1, and water 91 parts by weight. Temperature 
90-100° C. Tin anodes are used. 

Mathers and Bell (Trans. Am. Electrochem. Soc., 38, 135, 
(1920) ) in tin plating from alkaline tin baths by the use of ad- 
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dition agents find that smooth, adherent tin deposits were ob- 
tained from alkaline tin baths, using balsam copoiba or rosin as 
addition agents. Without the addition agents the deposits were 
non-adherent and crystalline or spongy. The serious objection 
to these baths is that they gradually deteriorate until finally 
good deposits cannot be obtained. 

A. Lottermoser and H. Brehm (Z Electrochem., 27, 573 (1921) ) 
find that a good deposit of tin can be obtained from a pyro- 
phosphate bath at a temperature of 50°-60° C. The composi- 
tion of the bath is as follows: 16 grams of fused stannous chloride, 
4 grams of crystalline stannous chloride, and 50 grams Na,P,O, 
per liter. The best results are obtained if 5-6 grams of tartaric 
acid are added. The addition of a colloid is unnecessary. 

According to M. Schlotter (United States Patent 1,427,236, 
August 29, 1921) dense, firmly adhering tin deposits are obtained 
electrolytically from tin salts in solution, e.g., tin sulfate, by 
adding gelatin and phloroglucinol before electrolysis. 

L. D. Simpkins (United States Patent 1,452,573, April, 1923) 
recommends a bath of a tin salt as tin sulfate with peptone or 
other colloid and beta-nephthol to give dense, coherent deposits. 

F. C. Mathers (United States Patent 1,540,354, June, 1925) 
uses an electrolyte for tin plating which consists of a solution of 
tin sulfate saturated with cresylic acid to improve the smooth- 
ness of the tin coating formed. Glue may also be added. 

Iron, copper, steel or other articles to be coated are immersed 
in a tin solution containing borofluohydric acid and electrolyzed 
to produce a tin coating. (United States Patent 1,527,576, 
February 24, 1925.) 

A tin bath containing 1 gram of gelatin per liter as addition 
agent and 60 grams of sulfuric acid per liter is described by 
Runk (Brass World, 22, 162 (1926).) A voltage of 3 or less and 
a current of 7 amperes per square foot are used. At higher 
current densities the deposit becomes granular and loose. The 
throwing power deteriorates with age and usage, and then the 
solution is renewed. 

Proctor (Metal Industry, (N.Y), 24, 502, (1926) ) says that 
tin plating has not been used because of the difficulty of the 
process. Acid tin baths which have been recommended lacked 
the necessary throwing power which alkaline baths possess. 
Proctor recommends a bath of: Water, 1 gallon; sodium stan- 
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nate, 28 ounces; hydrated tin oxide, 2 ounces; powdered starch, 
1/8 ounce. Potassium resinate is required as a colloidal addition 
agent. A temperature of 160°-180° F. is used with a current 
density of 25-40 amperes per square foot. About 30 per cent 
of sheet steel anodes are used and 70 per cent of tin anodes. 
Sodium stannate and hydrated tin oxide are added at intervals 
to maintain the solution. 

According to Fraine (Metal Industry (N.Y.) 24, 463 (1926) ) 
suitable heavy coatings of tin are obtained by the use of (1) 
fluoborate or fluosilicate solutions prepared from tin chloride, 
sodium hydroxide solution and the desired acid; (2) tin chloride, 
sodium hydroxide solution and glucose; and (3) sodium stannate, 
tin chloride, rosin and water. The latter has a longer life and 
both alkaline solutions give close-grained, dense, smooth de- 
posits without scratch-brushing. The stannate solution con- 
tains 24 oz/gal sodium stannate, 1/4 oz/gal tin chloride, 1/32 
oz/gal rosin, and water 1 gallon. 

In the electrodeposition of tin, a compound of tin which is 
insoluble in water but soluble in the products of electrolysis is 
added to the bath to maintain the supply of tin ions. Such a 
compound is prepared by treating an alkaline stannate with a 
suitable acid to neutralize the alkali of the stannate. (French 
Patent 634,225, April 13, 1927.) 

G. F. Komovskii (Russian Patent 5367, May 31, 1928) de- 
posits tin from an electrolyte which contains a complex tin.com- 
pound formed by heating tin chloride with phenol in the presence 
of hydrochloric acid. 

Coherent tin deposits are obtained from an alkaline solution 
which has been treated with an oxidizing agent (O; H,O, or 
sodium peroxide) until practically all the tin is present in the 
stannate form. Gelatin or some other suitable colloid is added. 
(Siemens and Halske, British Patent 286,673, March 8, 1927).) 

E. Bertl (Werkstattestch 12, 164 (1928): J. Inst. Metals 41, 
571) claims that tin can be deposited in three different forms by 
electrolysis: In a spongy form from solutions containing stan- 
nous and stannic salts, in a coarsely crystalline form from 
stannic salt solutions, and in a finely amorphous form from 
stannous salt solutions. In the usual alkaline baths, the tin is 
always present in the stannic form and the rate of deposition is 
greater than the rate of anode corrosion, hence the solution is 
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rapidly depleted of tin and the efficiency falls. From stannous 
salts of complex organic sulfonic acids or from fluosilicate or 
fluoborate baths, smooth, dense non-porous deposits are readily 
obtainable at high current efficiencies. 

In the electrolytic formation of coatings of tin of any thick- 
ness, alkaline electrolyte and soluble or insoluble anodes being 
used, Siemens and Halske (French Patent 692,813, March 27, 
1930) maintain the free alkali content between limits so that no 
spongy formation is produced during the time necessary to ob- 
tain the desired thickness of tin. 

Thick, coherent, firmly-adhering deposits are obtained in the 
electrodeposition of tin from alkali stannate or stannite baths, 
soluble anodes used, by maintaining the free alkali content in 
the electrolyte (inclusive of that set free by hydrolysis, but not 
including alkali metal carbonate) below 1.5 per cent. A tin 
concentration of 0.05 per cent or more may be used, and if the 
tin concentration is about 7 per cent, the alkali content must be 
somewhat higher, but not more than 1/5 of the tin content 
(Siemens and Halske, British Patent 338,488, May 16, 1929).) 

An alkaline stannate bath proposed by Oplinger (Metal 
Industry, (N.Y), 29, 529 (1931); United States Patent 1,841,798, 
January 19, 1932) contains sodium stannate, 12 ounces per 
gallon, sodium hydroxide, 1 ounce per gallon, sodium acetate, 
2 ounces per gallon, and sodium perborate, 1/8 ounce per gallon. 


_ The function of the sodium stannate is to serve as a reservoir for 


tin, the sodium hydroxide acts as a conducting agent and aids 
anode corrosion, the sodium acetate acts as a buffer, and the 
sodium perborate serves to keep the tin in the quadrivalent 
form. 

For electro tin plating, Maeder (Metal Industry (N.Y), 30, 
323 (1932); Montaty Review American Electro-Platers’ 
Society, 19, No. 7, 12 (1932) ) recommends the sodium stannate 
plating solution which has been successfully used commercially. 
This bath has the composition: sodium stannate, 32 ounces per 
gallon, and tin chloride, 1/32 ounce per gallon. The bath is 
operated with an anode current density not greater than 15 
amperes per square foot, cathode current density 15-45 amperes 
per square foot, temperature of 100°-130° F., and a tank voltage 
of 4-8. The tin content is maintained by additions of sodium 
stannate. Very small additions of stannous tin as SnCl, are 
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said to increase the throwing power of the solution, but too 
much causes a powdery deposit. The solution has good throw- 
ing power and gives a good corrosion resisting deposit. Maeder 
also states that a decrease in efficiency is due to poor anode 
contacts, too high a current density (which causes anodes to 
become passive), and insufficient anode surface. 

An electrolyte for tin plating cast iron pistons is described by 
Glasson (Brass World, 28, 141 (1932).) The plating is carried 
out to a thickness of 0.00175-0.00225 inch at a current density 
of 20-25 amperes per square foot. The plating bath consists of 
40 per cent sodium stannate solution operated at 60°-70° C. 
The anode to cathode ratio is 1:1. The tin plate insures a more 
perfect fit between the piston and cylinder boxes, and acts as a 
bearing metal as well. 

Max Schlotter (United States Patent 1,824,100, September 
22, 1932) deposits tin from baths in which the tin salt used is 
tin benzene disulfonate and tin sulfate in which the tin is partly 
bound to an organic and partly to an inorganic anion. 

Wright and Taylor (J. Electroplaters’ and Depositors’ Tech. 
Soc. (London), 7, 103 (1932) ) have made an intensive study of 
the electrodeposition of tin from alkaline solutions. From a 
study of the SnCl, type of tin plating bath, they conclude that 
alkaline tin solutions made from SnCl, are capable of yielding 
good tin deposits at rather low cathode current efficiencies 
(44-489) The tin content of the bath must be maintained by 
frequent additions of tin salts. The free alkali content of the 
bath must be maintained as low as possible to prevent extensive 
carbonation and to assist anode corrosion. The tin anodes must 
be the purest obtainable, since insoluble impurities assist film 
formation at the anode. Addition agents such as glucose assist 
the formation of alkaline deposits. The solution should be 
operated at about 70° C. and the anode to cathode ratio, 2:1. 

The higher the operating temperature up to this value, the 
greater the tendency for the anodes to dissolve in the stannous 
condition. Large anode area (low anode current density) 
diminishes anode film formation. Alkaline tin solutions possess 
an ultimate composition in which their content exists wholly in 
the stannate condition, but analysis failed to reveal any rela- 
tionship between the stannate and stannite concentrations. 
Such baths are by no means satisfactory for the production of 
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deposits greater than 0.001 inch in thickness. The unbalanced 
electrode efficiencies cause the formation of insoluble tin salts 
which become suspended in solution, encouraging the formation 
of spongy deposits. The baths are suitable for thin deposits. 
Baths made from tin chloride (SnCl,) differ only in the initial 
state as to their tin content from those made from sodium stan- 
nate, the ultimate composition being the same. Little is known 
as to the function of the constituents of alkaline tin solutions. 
The solution which gave the best and most consistent results 
contained SnCl,.2H,O, 68 grams; KOH, 101 grams; peptone, 
0.7 gram per liter. Temperature of 70°C. It had an excellent 
throwing power at a current density of 4-6 amperes per square 
foot. When the KOH was replaced by an equivalent amount 
of NaOH, the solution worked well after some hours working, 
and possessed good throwing power at 70° C, and 6-8 amperes 
per square foot. The deposits from NaOH baths appeared to 
be softer than those from KOH solutions. 

Glucose (0.05 gram/liter) was substituted for peptone with 
good results. Additions of KOH caused a steady increase in 
the conductivity of the solutions, but reduced the maximum 
current density, at which good deposits, free from scum, could 
be obtained. Increasing the SnCl, content tended to decrease 
the conductivity of solutions, and unless the free alkali content 
was maintained, the solution ceased to deposit tin. Additions 
of SnCl, also increased the amount of black suspension, while 
the addition of KOH tended to decrease, but did not eliminate it. 

In recent years there have been some cases where tin was de- 
posited from non-aqueous electrolytes. Yntema and Audrieth 
(J. Am. Chem. Soc., 52, 2693 (1930) ) deposited tin from solutions 
using acetamide and formamide as solvents. Current densities 
of 0.02 and 0.04 and a temperature of 100° C. were used. 

Booth and Merlub-Sobel (J. Phys. Chem., 35, 3303 (1931) ) 
claim that tin can be electrodeposited from anhydrous ammonia 
solutions at the boiling point of ammonia. 

Collins (Chem. Trade J.,.91, 77 (1932) ) used fused SnCl, as 
an electrolyte in the electrodeposition of tin. The features of 
the process are extremely high current density and the strongest 
possible tin solution obtainable. The electrolyte is molten 
SnCl, at 270°C. <A carbon anode, and the article to be plated 
as the cathode, a voltage of 0.75, and current densities of 75-100 
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amperes per square foot are used. The SnCl, formed boils off 
at the anode and can be condensed or absorbed in water and 
SnCl, regenerated by reduction of SnCl, with metallic tin. 
Advantages claimed are (1) cheapness, (2) definite control of 
thickness of deposit by control of time factor, (3) good, bright 
deposits, and (4) constant strength of electrolyte. (Applause) 

Dr. BLum: May I comment on this paper very briefly? I 
do not wish to discuss or review it, but I do wish to call attention. 
to the fact that there was an important omission of one of the 
most recent papers on tin deposition, that of Dr, MacNaughton 
and his associates, who showed the conditions for operating a 
stannate bath in order to maintain the tin in the stannic con- 
dition. I shall not go into details, but I think our record should 
show that that paper was omitted and should be included in any 
complete summary of this subject. 
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24th ANNUAL BANQUET 


AND 


EDUCATIONAL SESSION 


To be held SATURDAY, JANUARY 18, 1936 
at the Stevens Hotel. The Educational Session 
will be held in the North Ball Room from 2. to 
4.30 P.M. The Banquet will be held in Beau- 
tiful Boulevard Room at 7 P. M. sharp. Tickets 
are $3.00 each and can be secured now from the 
Secretary, J. W. Hanlon, 3004 N. Whipple St. 
Chicago, IIl. 
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ELECTRODEPOSITORS TECHNICAL SOCIETY, NORTHAMPTON 
POLYTECHNIC SOCIETY, LONDON, ENGLAND 


Discussion on 
Chromium Plating Troubles 


Proceedings at a Meeting held on November 14th, 1934, at the 
Midlands Centre (James Watt Memorial Institute, Birmingham, 3). 


The meeting, under the chairmanship of Dr. Maurice Cook, 
was devoted to an open discussion on ‘Chromium Plating 
Troubles.” 

Mr. A. D. WEIL expressed pleasure in having the privilege 
of opening the evening’s discussion on chromium plating, which 
he felt provided an opportunity for reviewing the progress made 
with this type of deposition. 

This progress had been effected of late more by the electro- 
plater than by the research worker, and he felt sure that all 
present hoped that in the near future one of our numerous re- 
search bodies would develop some other type of plating solution 
which would provide easier working conditions. In the mean- 
time, we had to be content with a solution, which although 
universally employed, nevertheless provided many difficulties 
for the electro-plater for which no simple explanation existed. 


POOR THROWING POWER 


Poor throwing power was undoubtedly the most important of 
these, and obviously worthy of some discussion during the 
evening. 

With the question of poor throwing power might be coupled 
consideration of the practice of employing striking voltages, re- 
garding which there appeared to be much difference of opinion. 
In order to decide whether a striking voltage was likely. to be 
necessary at all, some agreement would be required as to the 
probable causes of poor throwing power, and he would like to 
suggest that there were at least three points which merited at- 
tention :— 

(1) Unequal cathode efficiencies at the prominent and re- 

cessed points of the cathode, these efficiencies varying 
according to the nature of the basis metal upon which 
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the deposit was being made, and often more than in pro- 
portion to the difference in current density at these points. 
Experiments had shown that whilst there might be a 
current density from the prominent portion of the article 
to say, 100 amps. per square foot, at which the current 
efficiency might be from 20-25 per cent, there might be 
another portion of the cathode receiving only 30 amps. 
per square foot, at which no chromium at all would be 
deposited, the whole of the current being devoted to the 
generation of hydrogen and therefore representing zero 
current efficiency at this point. 

In the ordinary 250 g. /litre type of solution, using 50 
amps. per square foot, the current efficiency was usually 
less than 9 per cent, so that approximately 5 amps. were 
devoted to deposition, and the remaining 45 to the de- 
position of hydrogen. This great decrease in cathode 
efficiency for a given decrease in current density provided 
a very important problem. 


The rather high temperature at which it was necessary to 
operate the bath in order to preserve the bright range, 
this causing a decrease in current efficiency with the 
consequent tendency for the deposition of hydrogen in 
preference to chromium. It was generally recognized 
that the throwing power of cold solutions was very much 
better than that of warm, the average efficiency of the 
250 g./litre warm bath being about 123 per cent. and 
that of a cold bath 35/40 per cent. 

Concentration of the bath may be of importance, as it 
was specified by Farber and Blum’ that “better throwing 


power is obtained in dilute than in concentrated chromic 
acid solutions.” 


SUGGESTED REMEDIES 


If these were the only points involved, the suggested remedies 
might then be:— 


To increase the operating voltage with accompanying 
current density, in order to provide the recessed portion 
of the article with a higher current, with a possibility of 
assuring sufficient thickness of deposit for all general 
purposes and better current efficiency. In doing this, 
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however, prominent parts of the work may become burnt, 
and receive too great a share of the deposit, making final 
finishing costs somewhat excessive. 

To decrease the temperature to the lowest point necessary 
to preserve the bright range. This, however, had the 
disadvantage of limiting the current density that could 
be used and thereby again reducing current efficiency. 
To keep the concentration of the bath within certain 
limits, a figure of 250 g./litre being favoured by Cook 
and Evans’, as well as by Haring and Barrows’, Farber 
and Blum’, por others. 

To increase the distance between the anode — cathode, 
in order to reduce the ratio of distance between the high 
and low lights; but this had the disadvantage of in- 
creasing the working voltage required with consequent 
higher wattage consumption. 

To employ auxiliary anodes wherever necessary, shaped 
to the contour of the article at the recessed points, in 
order to level up as far as possible the overall current 
density employed on the article, thereby assuring uniform 
cathode efficiency and throwing power. 

(6) To keep the sulphate ratio low; that is to say, in the 
neighbourhood of 100/130:1, the latter figured being 
favoured by Cook and Evans.’ 

These remedies alone, however, did not appear to satisfy all 
demands, particularly in the case of the jobbing plater, who was 
continually called upon to plate articles of varying shapes, sizes 
and composition. The plater engaged on mass production was 
more fortunate, inasmuch as he could, with a little experiment, 
determine what particular type of gadget and auxiliary anode 
was best suited to his work, and make up a quantity of them, 
knowing that he was going to use the same gadgets day after day. 
Hef{might also be fortunate in having practically always the same 
type of basis metal on which to deposit, and could therefore, after 
some experiment, lay down a definite specification for the opera- 
tion of the bath. The general plater, however, was in quite a 
different position. 





(4) H.L. Faber and W. Blum, “Throwing Power in Chromium Plating,” Bureau of Standards 
Journal of Research, 1930, 131, 53. 

(2) M. Cook and B. J. R. Evans, “‘Nickel-Chromium Plating Technique,”’ J. Electrodepos. 
Tech. Soc., 1934, 9, 132. 
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STRIKING VOLTAGE 

Moreover, at the close prices generally ruling to-day for out- 
door plated work, any question of an article having to be stripped 
and re-plated definitely meant a loss on the job, and therefore, 
in order to be perfectly sure of getting an initial covering on his 
article in the shortest possible time, the plater usually availed 
himself of an initial striking voltage in the neighbourhood of 8-9 
volts, for about 10-15 seconds, then dropping down to the average 
working voltage which had been found to give most satisfactory 
results with any particular bath, but usually in the neighbour- 
hood of 43-54 volts. 

The use of this striking voltage seemed to be general practice 
in the case of large work, such as geysers, towel rails, radiator 
shells, etc., where the provision of auxiliary anodes accurately 
shaped to the contour of the article provided some difficulty. 
There did not appear to be much reference to the subject in the 
technical literature, but Richards* particularly stressed the point, 
while Cuthbertson®, in his paper read before the London section 
of this Society in 1930, also mentioned the subject. 

In considering the function of auxiliary anodes, Mr. Weil 
showed one or two samples of sanitary fittings, which provided 
an interesting problem as regards explanation. 

In the case of a bath overflow having fairly large perforations 
at the top it was rather inconvenient to stop up holes of this size, 
but at the same time, if the article were to be suspended vertically 
in the plating bath by means of the usual spring type of clip, no 
chromium deposit would be found around the outside edges of 
the holes, this being due to the evolution of gas at these points, 
preventing complete solution contact. ; 

If, however, an iron anode were inserted down the inside, 
then the area around the edges of the holes would become per- 
fectly plated. Mr. Weil was somewhat at a loss to give a con- 
clusive explanation of this, but it would appear that the gases 
generated by the presence of the internal anode in the inside of 
the tube more or less counterbalanced those generated on the 
outside, and therefore provided a neutral point around the edge 
of each of the holes so that perfect solution contact was obtained. 





(8) H, E. Haring and W. P. Barrows, ‘“‘Electrodeposition of Chromium from Chromic Acid 
Baths,’’ Bureau of Standards Technologic Paper, 1927, 346, 447. 
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PLATING A BATH WASTE 


A somewhat similar experience would be found in plating a 
bath waste. If the article were completely immersed vertically 
in the plating bath, only the front face of the waste would receive 
the deposit, no matter how high a current density were to be 
employed. If it were fully immersed horizontally, very little 
improvement would take place, but if merely immersed vertically 
to the extent of about half an inch, the deposit would throw into 
the recessed portion to the extent of about } in. Even then the 
grid on the bottom of the waste would not be covered. If, 
however, an auxiliary anode were to be inserted at the back of 
the grid whilst plating, the whole would immediately become 
covered. 

This, again, raised the problem of gas generation for which no 
conclusive explanation appeared possible at present. 

The subject of warming work before immersion in the 
chromium plating bath was one which might be worthy of dis- 
cussion. This practice did not seem by any means to be uni- 
versal, although it was maintained by many authorities that it 
was essential if bright plating were to be assured. Here, again, 
both Richards* and Cuthbertson’ held the opinion that this 
operation was necessary. Mr. Weil thought it was perhaps 
generally assumed that if the work were inserted into the bath 
cold, the temperature conditions immediately around the 
cathode face were such as would require a different current 
density and voltage, to preserve the bright range, to those ap- 
plying to an article that had reached the same temperature as 
the surrounding solution. Pursuing the same line of thought, 
it might be imagined that if an article were put into a bath 
several hundred degrees above the normal working temperature 
of the solution that owing to the high temperature conditions 
existing around the cathode surface—with increasing conduc- 
tivity of the solution immediately in contact with the cathode 
face—a much higher voltage and current density would be re- 
quired to assure a bright deposit. The speaker said that there 
certainly appeared to be some points of interest in these theories. 





(4) E. S. Richards, ‘‘Chromium Plating,” C. Griffin & Co., pp. 93-119, 1932. 


(5) J. W. Cuthbertson, “‘The Practical Difficulties Associated wth the Electrodeposition 
of Chromium,” J Electroplaters’ and Depos. Tech. Soc., 1930, 6, 6. 
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ANODES USED IN CHROM:UM PLATING 

With regard to the anodes used in chromium plz “ing, some 
difference of opinion appeared to exist with regard to cleaning, 
some operators asserting that they had never moved their anodes 
since the bath was first installed, and others maintaining that it 
was necessary to clean them once a fortnight if uniform working 
conditions were to be assured. The type of anode material em- 
ployed would undoubtedly have some influence on this matter, 
and in this respect he pointed out that a material termed tel- 
lurium lead—which contained about 0.1 per cent. tellurium, 
might prove of interest in the future. He was observing the 
performance of some of these anodes under actual working con- 
ditions, but had not yet reached a definite opinion with regard 
to their advantages. 

The practice of imparting a preliminary coating of lead peroxide 
to lead anodes before use appeared to give satisfactory results, as 
any subsequent formation of lead chromate could be easily re- 
moved from time to time by merely brushing the surface of the 
anode with a stiff brush, and the original peroxide coating would 
remain undisturbed. The peroxide coating was a fairly good 


conductor, and, therefore, providing the anodes did not become 
excessively coated with chromate, it would appear possible to 


employ them for considerable periods before the necessity for 
cleaning arose. 


PEELING AROUND SOLDERED JOINTS 

The difficulty that was sometimes experienced with deposits 
peeling around soldered joints was of interest, and was mainly 
due to the melting of the solder, either during the polishing of 
the preliminary nickel coating, or during the final finishing of the 
chromium coating, caused by excessive heat generation due to 
the friction of the mop. This was particularly liable to happen 
with thin walled articles such as shower sprays, thin tubes, etc., 
where the temperature rise was somewhat rapid, and care should 
therefore be taken that during both the preliminary polishing and 
finishing, the least possible pressure was applied by the operator. 

Mr. Weil furthermore called |attention to various exhibits of 
auxiliary anodes using rubber tap washer for preventing the 
fouling of the article, a cavity scale throwing power test similar 
to that advocated by Mr. Pan, of America, and various other 
exhibits of interest. 
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however, prominent parts of the work may become burnt, 
-and receive too great a share of the deposit, making final 
finishing costs somewhat excessive. 

To decrease the temperature to the lowest point necessary 
to preserve the bright range. This, however, had the 
disadvantage of limiting the current density that could 
be used and thereby again reducing current efficiency. 
To keep the concentration of the bath within certain 
limits, a figure of 250 g. /litre being favoured by Cook 
and Evans’, as well as by Haring and Barrows’, Farber 
and Blum’, and others. 

To increase the distance between the anode por cathode, 
in order to reduce the ratio of distance between the high 
and low lights; but this had the disadvantage of in- 
creasing the working voltage required with consequent 
higher wattage consumption. 

To employ auxiliary anodes wherever necessary, shaped 
to the contour of the article at the recessed points, in 
order to level up as far as possible the overall current 
density employed on the article, thereby assuring uniform 
cathode efficiency and throwing power. 

(6) To keep the sulphate ratio low; that is to say, in the 
neighbourhood of 100/130:1, the latter figured being 
favoured by Cook and Evans.’ 

These remedies alone, however, did not appear to satisfy all 
demands, particularly in the case of the jobbing plater, who was 
continually called upon to plate articles of varying shapes, sizes 
and composition. The plater engaged on mass production was 
more fortunate, inasmuch as he could, with a little experiment, 
determine what particular type of gadget and auxiliary anode 
was best suited to his work, and make up a quantity of them, 
knowing that he was going to use the same gadgets day after day. 
Hefmight also be fortunate in having practically always the same 
type of basis metal on which to deposit, and could therefore, after 
some experiment, lay down a definite specification for the opera- 
tion of the bath. The general plater, however, was in quite a 
different position. 





(4) H.L. Faberand W. Blum, * eee Power in Chromium Plating,” Bureau of Standards 
ions of Research, 1930, 131. 

(2) M. Cook and B. Jj. &. nell “Nickel-Chromium Plating Technique,” J. Electrodepos. 
Tech. Soc., 1934, 9, 132. 
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STRIKING VOLTAGE 

Moreover, at the close prices generally ruling to-day for out- 
door plated work, any question of an article having to be stripped 
and re-plated definitely meant a loss on the job, and therefore, 
in order to be perfectly sure of getting an initial covering on his 
article in the shortest possible time, the plater usually availed 
himself of an initial striking voltage in the neighbourhood of 8-9 
volts, for about 10-15 seconds, then dropping down to the average 
working voltage which had been found to give most satisfactory 
results with any particular bath, but usually in the neighbour- 
hood of 43-54 volts. 

The use of this striking voltage seemed to be general practice 
in the case of large work, such as geysers, towel rails, radiator 
shells, etc., where the provision of auxiliary anodes accurately 
shaped to the contour of the article provided some difficulty. 
There did not appear to be much reference to the subject in the 
technical literature, but Richards* particularly stressed the point, 
while Cuthbertson’, in his paper read before the London section 
of this Society in 1930, also mentioned the subject. 

In considering the function of auxiliary anodes, Mr. Weil 
showed one or two samples of sanitary fittings, which provided 
an interesting problem as regards explanation. 

In the case of a bath overflow having fairly large perforations 
at the top it was rather inconvenient to stop up holes of this size, 
but at the same time, if the article were to be suspended vertically 
in the plating bath by means of the usual spring type of clip, no 
chromium deposit would be found around the outside edges of 
the holes, this being due to the evolution of gas at these points, 
preventing complete solution contact. : 

If, however, an iron anode were inserted down the inside, 
then the area around the edges of the holes would hecome per- 
fectly plated. Mr. Weil was somewhat at a loss to give a con- 
clusive explanation of this, but it would appear that the gases 
generated by the presence of the internal anode in the inside of- 
the tube more or less counterbalanced those generated on the 
outside, and therefore provided a neutral point around the edge 
of each of the holes so that perfect solution contact was obtained. 





(3) H. E. Haring and W. P. Barrows, ‘Electrodeposition of Chromium from Chromic Acid 
Baths,”” Burean of Standards Technologic Paper, 1927, 346, 447. 
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PLATING A BATH WASTE 

A somewhat similar. experience would be found in plating a 
bath waste. If the article were completely immersed vertically 
in the plating bath, only the front face of the waste would receive 
the deposit, no matter how high a current density were to be 
employed. If it were fully immersed horizontally, very little 
improvement would take place, but if merely immersed vertically 
to the extent of about half an inch, the deposit would throw into 
the recessed portion to the extent of about jin. Even then the 
grid on the bottom of the waste would not be covered. If, 
however, an auxiliary anode were to be inserted at the back of 
the grid whilst plating, the whole would immediately become 
covered. 

This, again, raised the problem of gas generation for which no 
conclusive explanation appeared possible at present. 

The subject of warming work before immersion in the 
chromium plating bath was one which might be worthy of dis- 
cussion. This practice did not seem by any means to be uni- 
versal, although it was maintained by many authorities that it 
was essential if bright plating were to be assured. Here, again, 
both Richards* and Cuthbertson® held the opinion that this 
operation was necessary. Mr. Weil thought it was perhaps 
generally assumed that if the work were inserted into the bath 
cold, the temperature conditions immediately around the 
cathode face were such as would require a different current 
density and voltage, to preserve the bright range, to those ap- 
plying to an article that had reached the same temperature as 
the surrounding solution. Pursuing the same line of thought, 
it might be imagined that if an article were put into a bath 
several hundred degrees above the normal working temperature 
of the solution that owing to the high temperature conditions 
existing around the cathode surface—with increasing conduc- 
tivity of the solution immediately in contact with the cathode 
face—a much higher voltage and current density would be re- 
quired to assure a bright deposit. The speaker said that there 
certainly appeared to be some points of interest in these theories. 





(4) E.S. Richards, “Chromium Plating,” C. Griffin & Co., pp. 93-119, 1932. 


(5) J. W. Cuthbertson, ‘The Practical Difficulties Associated wth the Electrodeposition 
of Chromium,” J Electroplaters’ and Depos. Tech. Soc., 1930, 6, 6. 
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ANODES USED IN CHROM:UM PLATING 

With regard to the anodes used in chromium plating, some 
difference of opinion appeared to exist with regard to cleaning, 
some operators asserting that they had never moved their anodes 
since the bath was first installed, and others maintaining that it 
was necessary to clean them once a fortnight if uniform working 
conditions were to be assured. The type of anode material em- 
ployed would undoubtedly have some influence on this matter, 
and in this respect he pointed out that a material termed tel- 
lurium lead—which contained about 0.1 per cent. tellurium, 
might prove of interest in the future. He was observing the 
performance of some of these anodes under actual working con- 
ditions, but had not yet reached a definite opinion with regard 
to their advantages. 

The practice of imparting a preliminary coating of lead peroxide 
to lead anodes before use appeared to give satisfactory results, as 
any subsequent formation of lead chromate could be easily re- 
moved from time to time by merely brushing the surface of the 
anode with a stiff brush; and the original peroxide coating would 
remain undisturbed. The peroxide coating was a fairly good 
conductor, and, therefore, providing the anodes did not become 
excessively coated with chromate, it would appear possible to 
employ them for considerable periods before the necessity for 
cleaning arose. 


PEELING AROUND SOLDERED JOINTS 

The difficulty that was sometimes experienced with deposits 
peeling around soldered joints was of interest, and was mainly 
due to the melting of the solder, either during the polishing of 
the preliminary nickel coating, or during the final finishing of the 
chromium coating, caused by excessive heat generation due to 
the friction of the mop. This was particularly liable to happen 
with thin walled articles such as shower sprays, thin tubes, etc., 
where the temperature rise was somewhat rapid, and care should 
therefore be taken that during both the preliminary polishing and 
finishing, the least possible pressure was applied by the operator. 

Mr. Weil furthermore called |attention to various exhibits of 
auxiliary anodes using rubber tap washer for preventing the 
fouling of the article, a cavity scale throwing power test similar 
to that advocated by Mr. Pan, of America, and various other 
exhibits of interest. 
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A hearty vote of thanks was then proposed by the Chairman, 
to which Mr. A. D. Weil made a suitable reply, and the meeting 
was thrown open for discussion. 


GENERAL DISCUSSION 

Mr. B. J. R. Evans referred to the striking voltage as being 
arbitrary, and preferred to use it only when the bath was “‘off 
colour.”” It certainly assisted throwing power, but was, in his 
opinion, of secondary importance. Gas flow from the cathode 
was believed to be the true cause of “‘missing’’ occurring on 
perforated articles. With reference to anodes, these consisted 
of 7-8 per cent. antimonial lead, and were not removed from the 
bath, while the top of the bath was cleaned twice during a work- 
ing day of eight hours. 

Mr. PARKER stated that he obtained satisfactory results by 
removing the anodes each week and cleaning them. 

Mr. KNIGHT also removed the anodes, and stated that the 
maximum life of anodes containing six per cent. antimony was 
twelve months. Analysis of certain anodes that gave only three 
months’ service showed that they contained 0.25 per cent. tin. 

Mr. A. D. WEIL, in reply, said that he was of the opinion 
that manufacturers agreed that it was difficult to obtain a homo- 
geneous mixture of lead and antimony, and suggested that this 
was possibly the cause of anodes giving varying periods of service. 


Dr. M. Cook, raising the question of tellurium-lead anodes, 
stated that tellurium improved the mechanical properties of lead, 
and asked what other advantages occurred.as the result of using 
tellurium-lead anodes. 

Dr. L. C. BANNISTER stated that tellurium-lead was more 
resistant to corrosion by sulphuric acid than lead, and suggested 
that this was a property which may enable the anodes to give 
longer service. 


Mr. A. D. WEIL, in reply, stated that after three months’ 
service it was found relatively easier to remove the lead chromate 
from anodes containing tellurium than from those containing 8 
per cent. antimony. Such an alloy (tellurium-lead) was, due to 
its flexibility, under consideration for the lining of tanks. 

Mr. C. F. J. CarTER stated that his experience with a tel- 
lurium-lead anode showed that it corroded in the tank within 
two weeks. 
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THE “‘DRAG-OUT”’ SOLUTION 

Mr. R. E. CLosE stated that he had experienced trouble with 
a bath to which the ‘‘drag-out’’ solution had been returned. 

Mr. SCHOFIELD always returned the ‘“‘drag-out”’ solution in 
view of economy and had experienced no trouble. 

Mr. SMETHAM also returned the “drag-out”’ solution with no 
ill effects and stated that without doing this, the bath solution 
would decrease some 6-8 inches in depth during a day. 

Mr. H. BACHE asked if possible contamination with iron salts 
would cause the ‘‘drag-out”’ solution to give trouble when added 
to the bath. 

Mr. A. D. WEt stated that he was of the opinion that trouble 
resulting from the addition of the “‘drag-out’’solution to the 
bath was brought about by the solution containing a high per- 
centage of trivalent chromium. 

Mr. T. BAKER stated that he had used an Armco iron tank 
for six years and had experienced no trouble. 

Mr. L. Wricut was of the opinion that the greatest trouble 
in chromium deposition was lack of confidence on the part of the 
operator himself. He did not think that the initial ‘‘strike’’ was 
necessary and stated that while a concentration of chromic acid 
of 250 g. /litre was good, he preferred a concentration of 400 g. / 
litre, since this enabled a good deposit to be obtained over a wide 
range of deposition conditions. Good throwing power was ob- 
tained by the use of a high sulphate ratio (chromic acid to sul- 
phuric acid) 160-180. A particular Armco iron tank had given 
eight years’ service, and after this period corrosion showed at 
the weld. Mr. Wright spoke of a colour observed upon chro- 
mium plate similar to the peacock blue on-steel, and asked if 
anyone present had experienced this colouring. 


EFFECT OF LOW SULPHUR CONTENT 


Mr. R. E. CLosE referred to coloured rings occurring when 
the solution was deficient in sulphate content. 

Mr. BALLARD corroborated the above remarks and stated that 
the colours usually occurred upon matt surfaces. 

Mr. C. F. J. CARTER was of the opinion that the iridescent 
colours occurred as a result of the article coming into contact 


with the bath solution prior to contact being made with the 
cathode bar. 
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Mr. Broom remarked that a 10 per cent. sulphuric acid dip 
would remove the colouring referred to. 


Mr. B. J. R. Evans believed that, the iridescent colours were 
brought about by a low sulphate content. Experiments made 
using highly pure chromic acid and bright nickel cathodes showed 
that with successive increase in sulphate content a critical stage 
was reached at which the iridescent colours referred to could be 
obtained. The critical stage occurred between that which pro- 
duced a brown stain and that which produced the normal bright 
colour. 


Mr. L. Wricut asked what was the safe distance to work 
from the bottom of the bath. 


Mr. KnicuT employed a rack within 5 inches of the bottom 
of the bath, the heating being effected by means of a steam pipe 
running through a water jacket. 

Mr. B. J. Evans used frames within 4 inches of the bath 
bottom and employed a similar means of heating to Mr. Knight. 





SATURDAY, FEBRUARY 1, 1936 - 6:45 P. M. 





ST. LOUIS BRANCH 


Educational 
Session 
an da Ba nN qd ue [ A fternoon Session 


3. p. m., will be in charge of 

Mr. H. H.Williams. Principal 

YORK HOTEL — Speaker Dr.L.Stoutof Wash- 
ington University. One of the 
subjects will be Bright Nickel 
and Zinc. 





Members of St. Louis Branch, get out and work and secure some new mem- 
bers. Bring them to the afternoon session, and then ask them to stay for 
the evening. $2.00 PER PLATE 
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Metal Cleaners 
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PLATING EQUIPMENT 
BUFFING COMPOSITIONS 
UDYLITE CADMIUM SERVICE 
COMPLETE CHEMICAL SERVICE 
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MacDermid Incorporated 


WATERBURY, CONN. 


3 


Please mention THE MontTsty Review when writing 


oo ooO OA 


= 
= 
= 
=— 
> 
= 
=— 
= 
peers 
>= 
= 
= 
— 
= 
= 
= 
= 
= 
= 
— 
——s 
=> 
= 
= 
—S 
—— 
= 
= 
= 
= 
= 
—— 
= 
= 
= 
= 
> 
= 
=— 
= 
wd 
= 
= 
= 
= 
= 
> 
= 
———s 
>= 
=> 
= 
7 
== 
= 
> 
—4 
= 
= 
= 
= 
=>: 
——— 
= 
= 
==: 
> 
——— 
= 
= 
= 
as 
== 
— 
————s 
= 
— 
= 
—= 
= 
=_= 
= 
= 
= 
= 
— 
= 
——— 
= 
= 
== 
= 
= 
= 
=—_ 
= 
= 
= 
= 
= 
= 
= 
= 
== 
ae 
= 
== 
= 
== 
=— 
= 
= 
= 
= 
——s 
= 
== 
= 
= 
= 
= 
= 
= 
== 
=> 
= 
= 
— 
= 
== 
= 
= 
= 
= 
= 
= 
= 
—— 
= 
— 
= 
>= 
=> 
= 
= 
= 
=> 
= 
= 





48 





Business and 
Social News 











BRANCH NEws 





Educational 
Activities 

















AMERICAN 





ELECTRO-PLATERS' 


SOCIETY 





BINGHAMTON-ELMIRA 
BRANCH 


The Binghamton-Elmira Branch 
will hold its first meeting under its new 
Charter January 6, at the Y. M. C. A. 
in Binghamton. Dinner to be served 
at 6.30 P. M. 

Platers, helpers and foreman and 
everyone interested in plating have 
been invited to attend. We have hopes 
that the men who have not made 
applications for membership will do so 
after attending our meeting and seeing 
the advantages of associating with 
members of the A.E.S. 

The speaker at the first meeting will 
be Mr. A. Fletcher who will read a 
paper on Barrel Plating Cadmium. 


LOS ANGELES BRANCH 


Minutes of the Los Angeles Branch 
A. E. S. regular monthly meeting held 
November 13th, 1935, at the Rosslyn 
Hotel. 

The minutes and financial report of 
the previous meeting were read and 
accepted. 

The board of managers reported 
collections of back dues from several 
members who were in arrears. The 
secretary was instructed to write each 
a letter thanking them for their co- 
operation. 

The following members were sus- 

pended: R. U. Gripp, H. E. Coompes, 
M. MeNulty, 
Jacques, Chas. E. Huston. 
« Joe Corbit’s resignation was read 
and accepted by the Branch. E. C. 
Pifer, 1206 Santa Monica B.vd., Santa 
Monica, Calif., was re-instated. 


N. T. Bartlett, J.. 


The members decided that the sec- 
retary should call the roll orally at each 
meeting instead of passing the registra- 
tion book. Max Golden, our librarian, 
sent word that he would be unable to 
attend meetings regularly for the next 
few months so his office was declared. 
vecant. Ray Bray was elected li- 
brerian. 

The meeting was turned over to the 
librarian. The following questions 
were brought out: 

Q. How can a verde green be obtained 
by electro-plating? 

A. Use solution of 4 oa copper 
sulphate, 10 oz. bichromate of potash, 
one gal. water. 

Q. Is it possible to anodically treat 
aluminum with a 6-12 volt generator? 

A. Yes, but more voltage is better. 

Q. What causes copper plate to turn 
yellow when oxidizing instead of the 
proper color? 

A. Work not properly rinsed before 
oxidizing. 

Q. What is the matter when brass 
anodes will not remain clean when using? 

A. Not enough cyanide. 

Q. What is the best method of clean- 
ing excess tripoli out of holes and recesses 
in objects like shower heads? 

A. There are several good solvents 
on the market. Gasoline will do, but 
a solvent that is not so inflammable is 
safer. 

Q. Can stainless steel wire be oxidised 
or plated black? 

A. No satisfactory answer. 

Ear Corrin, Sec.-Treas. 
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ST. LOUIS BRANCH 

Regular meeting of St. Louis Branch 
was held at Centrai Y. M,C. A. 
Dinner was served. Meeting followed. 
Roll call of officers showed one absent. 
Minutes of previous meeting read and 
approved. 

Motion was made and seconded that 
we change our meeting night from the 
2nd Friday to the ist Fiiday, so we 
can get the minutes of our meeting in 
the REVIEW, on time. 

Mr. Musick reported on holding 
banquet. We could have two dates 


and the 1st Saturday in February was - 


selected, and that we have an after- 
noon session. Mr. William to be in 


charge, and Dr. L. Stout, Protessor at 
Washington University would pe the 
main speaker, and some of the subjects 
would be Bright Nickel and Zinc. The 
afternoon session to start prompily at 


3 P.M., without fail. 


We extend a hearty invitation to 
any member or otherwise that is in- 
terested in some good talks on Plating, 
and also having a good <ime. St. 
Louis can sure give you both. 

So all the members of St. Louis 
Branch get out and work and get some 
new members. Bring them to the 
afternoon session, and then ask them 
to stay for the evening. 

Good eats, and music. The price 
$2.00 per plate. The date February 1, 
1936. The place and time York Hotel, 
6:45 P.M. 

C. T. McGmntey Sec. 


ANDERSON BRANCH 


The December meeting of Anderson 
Branch was in the form of a party and 
was held Monday evening, December 
9th, at the Guide Lamp Shack. 

A lunch was served to members and 
guests at 7:00 P.M., followed by an 
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address from Mr. Castell, our Presi- 
dent, who introduced and welcomed to 
membership the twelve new applicants 
for membership in Anderson Branch. 


Mr. C. D. Cleaver, Assistant Factory 
Manager of Guide Lamp Corporation 
and Founder of Anderson Branch, 
made 2 powerful appeal to all members, 
both old and new to get the full 
benefits from our Society by regular 
attendance, enthusiestic endorsement 
and loyal support. 


The more serious aspect of the 
meeting was relieved by a humorous 
or rather hilarious paper on “The 
Processes and Procedures of Bright 
Nickel.” This -paper, given by Mr. 
R. M. Wagner of the Anderson Branch, 
gave the influences on the plating 
foremen, that this new development 
certainly possesses. Members voted 
the author of this paper the ‘“‘bounders 
medal” or a prize which consisted of 
fourteen cheese sandwiches and two 
cigars, left over from the lunch. 

The meeting proper was adjourned 
by Mr. Castell at 8:45 P.M., following 
the tieasurer’s report by Mr. Onksen. 
The remainder of the evening was 
given over to general entertainment. 

J. W. Manton, Sec. 


DETROIT BRANCH 


A regular meeting of the Detroit 
Branch, American Electro-Platers’ So- 
ciety , was held at Hotel Statler, Friday 
evening, December 6th, at 8:00 P.M. 
W. W. McCord, President, presided. 

While the attendance was fair, it was 
not as large as usual. The.meeting was 
very interesting, however. 

Minutes of the previous meeting were 
read and approved. 

The following applications were pre. 
sented for membership: 

Martvig J: Moll, 409 Curtis Bldg., 
W. Grand Bivd., Detroit, Mich.; Robt. 
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Leonard Redmond, 4559 Wesson Ave., 
Detroit, Mich.; Carl E.“Heussner, 672 
Gladstone Ave., Detroit, Mich.; Wm. 
Bayard Gertz, Mich. College of Mining 
& Technology, Houghton, Mich. 

These were referred to the Board of 
Managers to be reported on at the next 
meeting. 

There followed discussion on a 
meeting some time in the near future 
with entertainment and lunch. In 
other words, the expression of opinion 
was made that we have one of our 
regular meetings set aside for enter- 
tainment and sociability rather than 
educational. 

Mr. Johnson of the Belke Co., of 
Chicago, then gave an address on Plat- 
ing Racks. He had quite a number of 
samples of racks made with the differ- 
ent covers on same and explained the 
efficiency of these different covers in 
detail. 7 
It is expected that Mr. Johnson will 
submit a copy of his paper so that it 
can be published in the REVIEW. 

After the paper, there were quite a 
lot of questions asked and answered, 
and I am sure that everyone present 
was very well satisfied with the in- 
formation gleaned from this paper and 
discussion. 

The meeting adjourned at 10:00 
P.M. 

T. C. Ercustarpt, Sec.-Treas. 


PHILADELPHIA BRANCH 

The Philadelphia Branch held its 
regular monthly meeting at the Har- 
rison Laboratory U. of P. on Dec. 20th 
1935. Pres. A. Hirsch presiding. 

Pres. Hirsch started the educational 
meeting with an interesting demon- 
stration, measuring the Potential and 
Potential Differences, by a simple type 
of Potentiometer which can be made by 
any foreman plater in his own depart- 
ment, this gave those members who 
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have not had an opportunity of viewing 
theoretical side of Electro-plating a 
good idea of what they can accom- 
plish if they desire to do so. 

Mr. John L. Roberts, Jr., then gave 
a very good paper on Nickel Plating on 
Cadmium or Zinc Deposits on steel, 
he gave some very interesting figures 
on the corrosion tests of the same. 

After a rising vote of thanks to the 
speakers the meeting went into its 
regular business session. 

The application of Mr. H. Clay 
Brubaker, was received for active mem- 
bership, the application of Mr. Jos. G. 
Grey was reported on by the Board of 
managers and Mr. Grey was elected to 
Active membership. 

Notice of the Memorandum of the 
Conference with the A. S. T. M. on 
Plating Specifications., Phila. Pa. Nov. 
23, 1935 and Notice printed in the De- 
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cember issue of the MONTHLY REVIEW 
was read, and secretary was instructed 
to purchase of the Supreme Society 
250 copies of the report @ .1.25 cents 
per copy and a copy be mailed to each 
member of the branch free. 

Banquet committee reported the 
Yearly Meeting and Banquet was a 
social and financial success. a vote of 
thanks was extended to the committee 
for its untiring efforts ard work in 
accomplishing the same. 

The Educational committee reported 
they have made arrangements with the 
P.R.T. Travelor to publish the notice 
of the Phila. Branch meetings in their 
folder each month. The committee 
also made arrangemerits to have as 
guest speaker for the Jan. 17th meeting, 
Mr. M. R. Berry, of the Electric Pro- 
ducts Co. Cleveland, Ohio, his subject 
will be ‘Generators and Rheostats, 
their care and uses.” 

Pres. Hirsch, will also continue his 
lectures and his subject for this meeting 
will be ‘Measurement Polarization, 
demonstrated with a Haring Cell.” 

Meeting adjourned wishing every- 
one a Merry Christmas and A Happy 
New Year. 


GEORGE GEHLING, Sec. 


CHICAGO BRANCH 

The regular monthly meeting of 
Chicago Branch was held Dec. 14, 
1935 at the Atlantic: Hotel. 

President F. Herbst presided and 
all other officers present. ; 
munic*tion from Mr. P. J. Sheehan 
read and placed on file. 

The financial report of the National 
Secretary read and placed on file. 

A communication about the 1936 
convention at Cleveland read and 
placed on file for further reference. 

An application from ‘J. Deyne and 


A com- 
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one from B. F. Bower read and com- 
mittees appointed on same. 

Mr. F. L. Ruder was elected to 
active membership. A letter was read 
from Mr. J. Hoefer asking to be trans- 
ferred to Detroit Branch and while 
Chicago Branch is very sorry to lose 
Joe, his request was granted. . 

Mr. Gilbertson, Mr. Servis and Mr. 
Tompkins reported that all plans for 
our 24th Annual Educational meeting 
and banquet were just about complete 
and assured the members that this 
will be one of the largest and finest 
meetings ever given by Chicago Branch. 

Mr. H. E. Gillis of Elgin attended 
our meeting fully recovered from his 
recent illness and every one was glad 
to see him around -:gain. 

Mr. F. J. Hanlon reported that our 
Librarian Mr. O. E. Servis was an 
honored guest at a dinner given by 
his employers, the Felt & Tarrant 
Mfg. Co., and that Oscar was pre- 
sented with a very valuable watch for 
his 36 years of service with the firm. 

Mr. Rudy Hazucha one of Chicago 
Branch’s oldest members has just re- 
covered from a serious spell of sickness. 

The livrarian Mr. Servis read a very 
interesting article written by himself 
and published in the May 1918 issue 
of the REvrEw on how to tell the 
amount of metal being deposited and 
the tables for rapid calculation of 
seme. This article should be reprinted 
and studied by every member of the 
society. ; 

The following questions were found 
in the question box: 

No. 1. If a large quantity of parts 





“P.S. Tell your jobber’s salesman 
send you a FREE SAMPLE.” 
Sulphur Products Co., Inc.. Greensburg, 
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are made of copper and tin plated will 
the plating of copper articles have any 
ill effect on the tin solution? 

Answer. No harm will result from 
plating copper in a tin solution. 

No. 2. What is a good dip to blacken 
brass plated steel parts that are to be 
high lighted by buffing off with pumice 
and water? 

Answer. Many suggestions offered 
but thought that the carbonate of 
‘copper and ammonia dip would be 
best. 

No. 3. How can you produce the 
Sun Ray finish on the inside of aluminum 
pans and how can the buffed aluminum 
pans be cleaned from the buffing com- 
pound without destroying the buffed 
finish? 

Answer. Usinga soft buff with emery 
paste gives a very good sun ray finish, 
also the articles can be finished in a 
slow spinning machine and sun ray 
with emery cloth dipped in oil. 


Te clean the aluminum pans soak in 
a whale oil solution that has a small 
amount of sal. ammonia in it. 


No. 4. What causes pitting in 
cyanide copper plated antimonial lead 
castings? Steel and zinc die castings 
plated in the same copper solution are 
O. K. 

Answer. The Antimony can segre- 
gate and cause pitting, or the lead is 
not cleaned good enough. But the 
main cause will usually be too low a 
cyanide content. 

J. W. Hanton, Sec. 


BRIDGEPORT BRANCH 


The regular meeting of the Bridge- 
port Branch was held on December 6, 
1935. ‘There were thirty-five members 
present. President Joseph. Sexton 
called the meeting to order at 8:45 P.M. 
The application of Joseph Sullivan, 
chemist at the New Haven Clock -Co., 
was read and approved and turned over 
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to the Board of Managers for approval 
by them. 

A committee was appointed to take 
charge of the one day Educational 
Session and Banquet to be held in the 
spring of 1936. The committee—Joe 
Sexton, Chairman, Chas. Costello, Sec- 
retary, Walter Meyer, Wm. Flaherty, 
George Wagstaff, Gene Phillips, Wm. 
Stratton. 

A motion was made and passed that 
the Branch donate $250.00 to the 
MonTBLy Review for the making of 
cuts to allow complete publication of 
the papers presented at the 1935 Con- 
vention in Bridgeport. 

Bills against the Branch were voted 
paid. 

George Wagstaff as chairman of the 
committee to make a presentation to 
chairmen of the various Convention 
Committees made the awards which 
were engraved wrist watches and a 
check. 

George Karl made an impassioned 
plea to the Branch in favor of conserva- 
tion of funds. This was a little belated. 

George Hogaboom who was present 
at the meeting thanked the Branch for 
the gift of $250.00 to the Review for 
illustrations of papers read at the Con- 
vention. 

After the meeting Walter Meyer 
gave some abstracts of articles appear- 
ing in current issues of the Meta 
Industry of London, and the publica- 
tions of the Electrodepositois Society 
in London. 

Our first open meeting will be held 
en the third Friday of December. 
George Hogaboom will be the speaker. 

CHARLES C. CosTELLo, Sec.-Treas. 


CLEVELAND BRANCH 
The regular monthly meeting of the 
Cleveland Branch of the American 
Electro-Platers’ Society was held at 
Hotel Carter,+the meeting was called 
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to order by our President, Mr. W. D. 
Scott, at 8:15 P.M. The minutes of 
the November meeting were approved 
as read. The election of Mr. Hyduke 
of The Empire Plating Company, was 
balloted on and he was elected. 


The report of the Convention Com- 
mittees was next. Our President then 
read a letter of resignation by our 
General Chairman, Mr. H. J. TerDoest, 
who resigned due to ill health. It was 
accepted by our President, Mr. Scott, 
who will act as General Chairman until 
a successor can be appointed. Mr. 
H. J. Ter Doest was then made 
Honorary Chairman. We are sorry 
to hear of Mr. Ter Doest’s illness and 
wish him speedy recovery. All con- 
vention committees report progress. 

A letter from our Publicity Chair- 
man, Mr. Thompson, was read and it 
shows that he is very active. A letter 
from Mr. Sheehan was read and due to 
convention procedure was ordered 
filed. Bills were ordered paid. 

A motion was made and approved 
that all members be invited to attend 
all convention meetings at 6:30 p.m. 

A motion made and approved to 
postpone our January 4th meeting to 
January 11th, due to holiday activities. 

A motion made and approved to 
invite the Ladies to the January 11th, 
oper. meeting so that their part of the 
program can get under way. 

A paper read by Mr. Thompson, 
“Observations on Electro-Plating - in 
Europe’, by Mr. Blum, was well 
complimented. 

A motion was made and approved 
that our secretary write all suspended 
members about the convention and 
invite them back into our society. 


A motion made to adjourn was ap- 
proved at 10.30 p.m. 
Wi1aM O’BErG, Sec. Treas. 


in Cleveland, was read. 
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WATERBURY BRANCH 


Waterbury Branch, A. E. S., held 
its regular monthly meeting Friday 
the 13th, in the Lea Mfg. Co. audi- 
torium. President Tennant Elwin 
presided. Minutes of the previous 
meeting were read and approved. The 
semi-annual report of the Supreme 
Secretary-Treasurer relative to re- 
ceipts and disbursements was read as 


was also the membership statement. 
Communication from P. J. Sheehan, 
Chairman of the Educational Com- 
mittee, relative to Branch speakers, 
was also read. Bulletin from the 
Publicity Committee, containing the 
latest news of the coming convention 
Favorable 
action was taken on the application of 
George C. Muscio for associate mem- 
beiship, and he was declared elected. 
At the conclusion of the business 
session the Chairman introduced Wm. 
S. Schneider (Cyanide Bill) who gave 
an interesting discourse on “Brass 
Plating.” The speaker enlarged on 
the subject which he delivered before 
the Branch some months ago, and 
during the course of his remarks, 
commented on the subject of “‘degrees’’. 
Bill brought along his samples, some 
of which he says have been in captivity 
the past seven yeais. They still look 
good and may outlive the depression. 
At the conclusion of the intellectual 
feast presented by the speaker, those 
present adjourned to the Exhibit 
room, where an array of ample re- 
freshments were served. The members 
of the Branch and friends feel greatly 
indebted to the speaker for an in- 
teresting evening. The next meeting 
will take place Friday, Jan. 10th, the 
speaker being Lionel Cinnamon, Presi- 
dent, Specials Chemical Corp.,who will 
talk on ‘Rhodium Plating.” 
W. L. GumFome, Secy. 





AMERICAN ELECTRO-PLATERS’ SOCIETY 
STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS 
Six Months ending November 30th, 1935 


Particulars Amount 
Receipts: 

From Branches: 
Ur RAI NI nn CG, idan bv ns 5'¥ 4) win 0a > 0's ueskaies 
Convention Reports 
Supplies 





$1064.95 
Sale of Convention Reports to Members 
Sale of Advertising Space in REVIEW 
Received from Bridgeport Convention Committee...... 


i $2632.88 
Cash on hand—Bank Balance of May 3ist, 1935 2604.39 








Total Cash Receipts $6302.22 
Expenditures 
Printing and mailing REVIEW 
Editor’s Commission on Advertising 1934-1935 
Officers’ Mileage 
Year’s Subscription to Research Fund 
Expenses Educational Committee 
Reporting and Printing of Convention Reports 
Printing Dinu Supplies 
Officers’ Salaries (Executive Board Grant to Secretary- 
Treasurer 
Expenses President’s Office 
Me Editor’s “ 
” Secy-Treas. ‘“‘ 
Exchange on Canadian Check 
Total Expense $4844. 
Add checks Nos. 55-56-57, unpaid June ist, 1935 ‘ $4929.45 
Balance on hand December Ist, 1935......... $1372.77 
Checks outstanding Dec. ist, 1935 (Nos. 84-85) 355.06 





Bank Balance, Marine National Bank, Erie, Penna., 
November 30th, 1935 $1727.83 


AMERICAN ELECTRO-PLATERS’ SOCIETY 


ACCOUNTS RECEIVABLE FROM THE BRANCHES 
AND AMOUNTS PAID 


June ist, 1935 to December Ist, 1935 


First Second 
Due Per Per Conven- 
BRANCH June ist, Capita Capita tion Sup- 
1935 Tax Tax Reports plies 


Anderson 27.71 13.13 13.13 6.50 6.41 
Baltimore- 

Washington ahi 18.90 19.43 3.25 9.76 
Boston ie 12.60 12.60 6.50 4.71 
Bridgeport Pens 35.23 37.81 3.25 10.74 
Chicago Pa 2s 86.63 84.00 6.50 23.42 
Cincinnati sci bel 8.40 8.93 3.25 4.11 
Cleveland ek 15.25 305. 325 5.11 
Dayton fia 17.85 18.90 3.25 5.77 
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16.13 
4.11 
5.71 
7.98 
7.71 
4.28 
9.24 

10.33 

13.73 
4.61 
4.14 
7.62 
3.76 
A.77 
4.11 
5.92 
6.67 


Detroit 6 es 43.58 44.10 
Grand Rapids ae 8.93 8.93 
Hartford oan 17.33 16.80 
Los Angeles rans 26.25 26.78 
Milwaukee a 25.20 26.25 
Montreal 19.32 5.78 5.78 
Newark 114.51 32.55 33.08 
New York eee 39.90 39.38 
Philadelphia aa 48.30 48.30 
Pittsburgh ot 11.55 12.08 
Providence 33.79 12.60 12.60 
Rochester pera 26.78 26.78 
San Francisco 15.18 7.35 7.35 
St. Louis are 14.18 14.18 


Toledo ae 10.50: 11.55 
Toronto eee 17.85 17.85 
Waterbury Sarai 19.43 19.43 


$210.51 $576.03 $581.77 $94.62 $190.85 $1064.95 $586.71 
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A REPORT OF THE MEMBERSHIP OF THE BRANCHES OF THE 
AMERICAN ELECTRO-PLATERS’ SOCIETY 
For the Period Ending November 30, 1935 


BRANCH 


June ist -35 


Total 


Anderson 
Baltimore-Washington 
Boston 
Bridgeport 
Chicago 
Cincinnati 
Cleveland 
Dayton 
Detroit 

Grand Rapids 
Hartford 

Los Angeles 
Milwaukee 
Montreal 
Newark 

New York 
Philadelphia 
Pittsburgh 
Providence 
Rochester 
San Francisco 
St. Louis. 
Toledo 
Toronto 
Waterbury 


ocooocoonoocoocococ] Reinstated 


bo 

3} SON CCC ONNOOCONKRKHONEREHENAOCO OS Elected 

wl coccccccocoHcooooHcooCCOR. Sain by 

Transfer 

| * Loss by 

ml COSCCOCCCONSOCOOCOKOCOCOCOORHOCOOO TN, 

cl Cocco co C OH CoC CON COCO OMH OCS Suspended 

a | SOCCCOOOrRSCCOCOSCCOrFONOOCOOFFOSCO Resigned 
| cob}coC COOK M OC OOOO OCOOC OOH OCS O Died 


Y > | oooocooooor}} 
* 
* 
_ 


pringfield 


*Member of Hartford Branch transferred to new Springfield Branch. 
**Includes Honorary Member Palmer H. Langdon. 








Membership Report 


To December 18, 1935 


ELECTED 


F. L. Ruder, 7007 Sheridan Road, Chicago, II. 
Active, Chicago Branch 
Joseph Sullivan, 551 Savin Ave., West Haven, Conn. 
Associate, Bridgeport Branch 
Gilbert Strohmaier, Pacific Plating Co., San Francisco, Calif. 
Active, San Francisco Branch 
Chas. Anger, Udylite Corporation, Cleveland, Ohio 
Associate, Cleveland Branch 
Michael Hyduke, Empire Plating Co., Cleveland, Ohio 
Associate, Cleveland Branch 
John A. Maguire, 10-522 General Motors Bldg., Detroit, Mich. 
Associate, Detroit Branch 
Jas. Wm. Higgins, Packard Motor Car Co., Detroit, Mich. 
Associate, Detroit, Mich. 
Lawrence A. Meyer, 70 Kneeland Ave., Binghamton, N. Y. 
Active, Binghamton-Elmira Branch 
Arthur Carlton Brown, 11 Abbot Street, Binghamton, N. Y. 
Active, Binghamton-Elmira Branch 
Arthur Decker Reynolds, 53 Tremont Ave., Binghamton, N. Y. 
Active, Binghamton-Elmira Branch 
George W. Fahrenz, R. D. No. 1, Hallstead, Pa. 
Associate, Binghamton-Elmira Branch 
Jack Harnett, R. D., Kirkwood, N. Y. 
Active, Binghamton-Elmira Branch 
L. C. Conradi, 308 Riverside Drive, Binghamton, N. Y. 
Associate, Binghamton-Elmira Branch 
Floyd L. Merritt, Port Crane, N. Y. 
Active, Binghamton-Elmira Branch 
Robert Franklin Harter, 236 Ackley Ave., Johnson City, N. Y. 
Active, Binghamton-Elmira Branch 
George Harris, American La France-Foamite Corp., Elmira, N.Y. 
Active, Binghamton-Elmira Branch 
Joseph Godfrey Grey, 6204 Hasbrook St., Philadelphia, Pa. 
Active, Philadelphia Branch 


APPLICATIONS 


Felix Cassidy, 1405 S. Boots St., Marion, Ind. 


Active, Anderson Branch 
Martvig J. Moll, 409 Curtis Bldg., W. Grand Blvd., Detroit, 
Mich. Detroit Branch 
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Robt. Leonard Redmond, 4559 Wesson Ave., Detroit, Mich. 
Detroit Branch 
Carl E. Heussner, 672 Gladstone Ave., Detroit, Mich. 
Associate, Detroit Branch 
Wm. Bayard Gertz, College of Mining and Technology, Hough- 
ton, Mich. Associate, Chicago Branch 
J. Deyne, 448 Wrightwood Ave., Chicago, III. 
Associate, Chicago Branch 
B. F. Bower, c/o Howell Co., St. Charles, Ill. 
Associate, Chicago Branch 
Everett N. Robinson, Active Milwaukee Branch 
Robert B. Goodsell, Associate Milwaukee Branch 
H. Clay Brubaker, 24 Mary St., Lancaster, Pa. 
Active, Philadelphia Branch 
Robert Hilgenberg, 900 Sherman Place, Utica, N. Y. 
Newark Branch 


RE-INSTATED 


E. C. Pifer, 1206 Santa Monica Blvd., Santa Monica, Calif. 
Los Angeles Branch 


TRANSFERS 


J. Hoefer, 1910 Maypole Ave., Chicago. Ill., Chicago Branch 
to Detroit Branch. 


SUSPENDED 


N. T. Bartlett, 119 East 105th, Los Angeles, Cal. 
Los Angeles Branch 
H. E. Coombes, 28 W. Union St., Pasadena, Calif. 
Los Angeles Branch 
R. U. Gripp, 650 Rose Ave., Venice, Calif. Los Angeles Branch 
John Jacques, 1227 East ‘“‘A” St., Ontario, Calif. 
Los Angeles Branch 
C. H. Houston, 649 Court St., San Bernardino, Cal. 
Los Angeles Branch 
M. McNulty, 631 S. San Pedro, Los Angeles, Calif. 
Los Angeles Branch 
David Falsey, New Haven Clock Co., New Haven, Conn. 
Bridgeport Branch 
John Moker, 695 Elm St., Stamford, Conn. Bridgeport Branch 


RESIGNED 


Joseph Corbett, Sr., 1747 S. Genesee, Los Angeles, Cal. 
Los Angeles Branch 





BRIGHT ZINC PLATING 
MAZIC PROCESS GIVES A TRULY BRILLIANT FINISH 


Insofar as rust protection is concerned, zinc is recognized as equal to, and 
in some cases, better than cadmium. The wide application of zinc plating 
has been delayed, however, by the lack of a dependable plating method 
which would give a finish that was bright, rather than white, and which 
would be easy, to maintain. 


The Mazic Process of Bright Zinc Plating, developed by the Hanson- 

- Van Winkle-Munning Co. of Matawan, N. J., permits heavy deposits from a 

cyanide solution and gives satisfactory results in still tanks, semi-automatic 

and full automatic plating systems. The plate is truly bright and compares 
favorably with the best cadmium finishes. 


SF Ges sab SSA IIL OND 


Solutions are easy to maintain and the high cathode current density per- 
missible in the Mazic Solution makes this a high speed plating bath. 


Only Mazic Anodes, made from a special alloy, can be used in the Mazic 
Solution and tanks should be of unlined steel. 











Send for Your Copy! 


**THE METAL CLEANING HAND- 
BOOK” is intended to provide a 
MATCHLESS ready reference and guide for the 
use of those directly interested in 
or concerned with metal cleaning. 


To these, a limited number of 

copies are available. . A i oe 

on your business let- 

IT IS NOT NECESSARY Sekaed aieaes peer 

oe official title or posi- 

BUFFING PROBLEMS tion will bring a copy. 

POEL QuS re GokkRTee TS will besent on reel. 
= sent on rece 

poset tent hee smas of the nominal sum 


of $1.00 to cover the 
water HIGH GRADE cost of publication. 


BUFFING COMPOSITIONS MAGNUS CHEMICAL COMPANY 


There is no substitute for““MATCHLEss” 41 South Ave. Garwood, N. J. 


THE 
MATCHLESS METAL POLISH CO. Madmnmus 


840 W. 49th PI. 726 Bloomfield Ave. 
Chicago, Ill. Glen Ridge, N. J. CHEMICAI COM PANY 











Please mention THE MONTHLY REVIEW when writing 














Your Plating Solutions 
are no better than the 
Materials you put in them... 


A pointed reason for insisting on 


Harshaw Dependable Quality — Nickel 


Anodes, Nickel Salts, Nickel Chloride, 
ARSHA 
Couauiry) Nickel Carbonate, Krome Flake, Cad- 


mICcA\> mium Anodes, Cadmium Salts, Tin 
Salts, Copper, Brass, Bronze and other 
anodes and chemicals for every kind 


of plating. 


THE HARSHAW CHEMICAL COMPANY 


Manufacturers, Importers, Merchants 
Offices and Laboratories: CLEVELAND, OHIO 
Quality Products Since 1892 
New York, Philadelphia, Chicago, Detroit, Pittsburgh, 


Cincinnati, East Liverpool, Los Angeles, San Francisco. 
Works: Cleveland, Philadelphia and Elyria 





Please mention THE MONTHLY REVIEW when wriling 








Membership Drive 


‘Barometer 
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Binghamton-Elmira 
Philadelphia............ 
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